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Improving Measurement and Expanding Meta-Analytic Knowledge: Social and Emotional 
Learning in Elementary and Early Childhood 
by 
Dana M. Murano 
In the last several decades, the development of student social and emotional skills in educational 
contexts has received much attention, both domestically and internationally. Whereas previous 
school-based educational practices had primarily focused on the teaching and testing of cognitive 
skills, we now recognize that there are constituents of academic success beyond the cognitive 
skills that are traditionally taught and tested, and the field of social and emotional learning (SEL) 
has emerged as a result. This two-study dissertation attempted to fill existing gaps in the 
development of SEL practices by exploring new horizons in both intervention and measurement 
with preschool and elementary students. Whereas a great amount of meta-analytic evidence 
exists for K-12 contexts, no previous studies have used meta-analysis to synthesize the literature 
on preschool SEL interventions. The objective of the first study was to determine the effects of 
universal and targeted preschool SEL interventions on the development of social and emotional 
skills and the reduction of problem behaviors. Results showed medium effects for both universal 
(g = .35) and targeted interventions (g = .48), and meta-regression analyses identified 
intervention type as accounting for 83% of the heterogeneity found in universal interventions. 
The objective of the second study was to develop Likert and innovative items (situational 
judgment test and forced choice) using the Big Five as an assessment framework to measure 
social and emotional skills in elementary-aged students. This represents several advantages in the 
field, considering many assessments of student social and emotional skills rely on Likert items 
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alone, and Big Five-based self-report measures for elementary-aged students  are rare, albeit the 
Big Five serving as an empirically supported framework upon which to organize social and 
emotional skills. Results from a pilot study with these items showed moderate evidence for 
reliability and validity and also indicated where improvements could be made for future 
iterations of such items. Together, the two studies make significant contributions to the field - the 
first by extending meta-analytic evidence to the preschool population, and the second by 
examining best practices for developing innovative item types for elementary students. 
Conclusions from the two studies, implications, and future directions for measuring and 
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Chapter 1: The State of Social and Emotional Learning: Status Quo and Moving the Field 
Forward 
         From the early 20th century on, school-based educational practices have primarily 
focused on the teaching and testing of cognitive skills. Standard curricula have traditionally 
centered their objectives on topics such as mathematics, reading, and writing, with national 
policies such as Common Core driving standardized evaluations of these subjects. However, 
today we recognize that there are constituents of academic success beyond the cognitive skills 
that are traditionally taught and tested. Other critical skills, such as grit, empathy, 
communication skills, organization, responsibility, and resilience, have been tied to school 
success in many contexts, from preschool (e.g., Denham, Bassett, Zinsser, & Wyatt, 2014; 
Matthews, Kizzie, Rowley, & Cortina, 2010) to primary and secondary school (e.g., Jones, 
Brown, Hoglund, & Aber, 2010; Schonfeld et al., 2015), and through college (Damian et al., 
2014; Robbins, Allens, Casillas, Peterson, & Le, 2006).  
 These skill sets exemplify what many today call “noncognitive skills,” “psychosocial 
skills,” “21st-Century skills,” “social and emotional skills,” and “soft skills.” Though labels vary 
among subfields and research areas, and controversy exists surrounding the appropriate 
nomenclature that should be used when referring to these constructs (Duckworth & Yeager, 
2015), the underlying skill sets remain relatively consistent (Roberts, Martin, & Olaru, 2015). 
Social and emotional skills can be defined as “individual characteristics that originate from 
biological predispositions and environmental factors, manifested as consistent patterns of 
thoughts, feelings, and behaviors, developed through formal and informal learning experiences, 
and that influence different outcomes throughout the individual’s life” (John & DeFruyt, 2015, p. 
4). Social and emotional skills have been cited as skills that primary, secondary, and tertiary 
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educational institutions aim to develop in their mission statements (Stemler, 2012; Stemler & 
Bebell, 2012), predictors of academic success (Poropat, 2009), constituents of workplace success 
(Barrick & Mount, 1991), and as skills that could easily be integrated into universal P-12 
curriculum to create a broader, more comprehensive education for students (e.g. Kyllonen, 
Lipnevich, Burrus, & Roberts, 2014; Lipnevich, Preckel, & Roberts, 2016; Partnership for 21st 
Century Learning, 2015; Payton et al., 2008).  
 Current educators have embraced a shift away from solely focusing on cognitive skills, 
and over the past 20 years, there has been a corresponding rise in teaching noncognitive skills, 
primarily through the vehicle of Social and Emotional Learning (SEL) programs in schools 
(Weissberg, Durlak, Domotrovich, & Gullotta, 2015). SEL programs can take on many different 
forms, but all aim to increase the development of social and emotional skills in students. Policy 
makers have also embraced this shift with the new Every Student Succeeds Act (ESSA). This 
allows markers of SEL to serve as a fourth proficiency indicator, in addition to the more 
traditional indicators such as standardized test scores, graduation rates, and language proficiency 
(Penual, Meyer, & Valladares, 2016). The SEL field has made tremendous progress since its 
initial inception in the early 1980s, and we know that social and emotional skills can a) be 
taught, b) be measured, and c) contribute to student success throughout the lifespan.  
Organizing Frameworks for Social and Emotional Skills  
 An organizing framework, operational definition, and clear set of target skills is a critical 
starting point upon which bodies of research can be integrated, developed, and expanded.  
Though SEL is becoming increasingly popular, little consensus exists on an operational 
definition and standard framework for SEL (e.g., Jones, Bailey, Brush, Nelson, & Barnes, 2016).  
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The following section reviews several prominent definitions and frameworks in the field, though 
this review is not exhaustive of all frameworks used in the K-12 space.  
 The Collaborative for Social and Emotional Learning. The Collaborative for Social 
and Emotional Learning (CASEL), defines SEL as the process through which children and adults 
acquire and effectively apply the knowledge, attitudes, and skills necessary to understand and 
manage emotions, set and achieve positive goals, feel and show empathy for others, establish and 
maintain positive relationships, and make responsible decisions (CASEL, 2017). Their SEL 
framework, which is a prominent framework in the United States, consists of five core 
competencies: self-awareness, self-management, responsible decision making, relationship skills, 
and social awareness. These competencies can be developed in multiple contexts, including in 
classrooms via curriculum and instruction, in schools through schoolwide practices and policies, 
and in homes and communities through family and community partnerships. The integrated 
framework promotes intrapersonal, interpersonal, and cognitive competencies.  
 Each of the framework’s competencies covers one key aspect of social and emotional 
development. The self-awareness competency is the ability to recognize one’s emotions, 
thoughts, and values, and also to identify how these factors influence behavior. This also 
includes the individual’s ability to assess his or her own strengths and limitations, therefore 
spanning the constructs of self-efficacy and self-confidence. The second competency, self-
management, is the ability to successfully regulate one’s emotions, thoughts, and behaviors. This 
is particularly key in situations which require individuals to manage stress and control behavioral 
impulses. This competency also includes stress management, self-discipline, self-motivation, 
goal setting, and organizational skills. The next competency, responsible decision-making, is the 
ability to make constructive choices about behavior and social interactions based on multiple 
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domains, including safety concern, ethics, and social norms. This also entails being able to 
evaluate consequences of one’s actions. Discrete skills within this competency include 
identifying problems, analyzing situations, solving problems, evaluating, reflecting, and 
assuming ethical responsibility. Fourth, the relationship skills competency entails the ability to 
establish and maintain healthy relationships with diverse groups and individuals. Skills within 
this competency include communication, social engagement, relationship building, and 
teamwork. The final competency, social awareness, is the ability to take the perspective of and 
empathize with others. This competency also includes appreciating diversity and respecting 
others (CASEL, 2017). 
 The Big Five. The Big Five framework (Digman, 1990), stemming from the field of 
personality psychology, has also been recognized as a prominent, universal framework that can 
be used to organize social and emotional skills (Kyllonen et al., 2014; Roberts, et al., 2015). The 
five factors are conscientiousness, agreeableness, emotional stability, openness to experience, 
and extraversion. Conscientiousness describes a person’s likelihood to be organized, dependable, 
diligent, hard-working, and achievement-oriented. Individuals low in conscientiousness often 
have weaker work ethics, do the bare minimum, and are disorganized and unreliable. 
Agreeableness is a trait most prominent when considering interactions with others. Individuals at 
the high pole of agreeableness are friendly, helpful, empathetic, and are trusting of others, 
whereas individuals at the low pole are cold, disregard the feelings of others, and only tend to 
think about themselves. Emotional stability, which is also referred to by its negative pole, 
neuroticism, describes a person’s capability to cope with stressful situations and emotions, 
remain composed in times of change and uncertainty, and can manage emotions. Individuals low 
in emotional stability, or high in neuroticism, often exhibit feelings of depression, stress, anxiety, 
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or worry. Openness to experience describes a person’s curiosity, creativity, and interest in and 
acceptance of different cultures, ideas, values, and art. Extraversion describes a person’s 
preference for social interactions with others, gregariousness, assertiveness, positive affect, and 
sensation-seeking (John & Srivastava, 1999).  
 The Big Five is a desirable framework for several reasons. First, the framework was 
neither created nor consensus based, per se, but rather discovered via a lexical analysis of all 
words in the English language (Allport & Odbert, 1936). The Big Five is a desirable organizing 
framework due to this empirical basis, as well as its cross-cultural generalizability; the factor 
structure of the Big Five has been confirmed in replication studies across the world (McCrae & 
Terracciano, 2005). Additionally, the Big Five can serve as a “Rosetta Stone,” in the sense that it 
serves as a parsimonious, yet comprehensive organizing framework through which to organize 
various social and emotional skills. For example, grit, responsibility, and organization all 
represent components of conscientiousness, and empathy, teamwork, and cooperation all 
represent components of agreeableness (see Burrus & Brenneman, 2017, for a full review). In 
this sense, all skills can be categorized via the Big Five, which is a huge advantage considering 
the jangle fallacy (Kelley, 1927); that is, psychologists, educators, policymakers, and 
practitioners all tend to use different terms to discuss the same social and emotional skills. Most, 
if not all, of these skills referenced by various frameworks can be mapped to fall into one of the 
five categories offered by the Big Five (see Walton, Burrus, Anguiano-Carrasco, Way, & 
Murano, 2019). For these reasons, in addition to the slew of empirical work supporting 
predictive validity of Big Five factors in desirable outcomes throughout the lifespan (e.g., 
Barrick & Mount, 1991; Poropat, 2009), the Big Five is a desirable framework through which to 
organize social and emotional skills.  
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 Organization for Economic Cooperation and Development. The Organization for 
Economic Cooperation and Development (OECD) endorses the Big Five personality model as 
the most comprehensive taxonomy for social and emotional skills, as well as an organizing 
framework for noncognitive skills throughout the continuum from early childhood through 
workforce (e.g., John & DeFruyt, 2015; Kautz, Heckman, Diris, ter Weel, & Borghans, 2014). 
The Big Five was chosen because it is an evidence-based framework with over 50 years of 
empirical support for the framework documenting critical educational and life outcomes (e.g., 
Barrick & Mount, 1991; McCrae & Costa, 1996; Poropat, 2009), is cross-culturally relevant 
(McCrae & Terracciano, 2005; Schmitt, Allik, McCrae, & Benet-Martinez, 2007), and supports 
the notion that social and emotional skills are malleable throughout the lifespan (Roberts, 
Walton, & Viechtbauer, 2006). The OECD recently launched a large-scale international study to 
study the development of student social and emotional skills within various contexts, and the 
framework described below is the assessment framework currently being used for the study 
(Chernyshenko, Kankaras, & Drasgow, 2018).  
 In the OECD’s framework, social and emotional skills are aligned with each of the 
factors of the Big Five, and each contains facet-level skills. Social and emotional skills were 
selected for inclusion in the framework based on demonstrated malleability, appropriateness for 
10- and 15-year-old students, cross-culture comparability, relevance, and predictive validity. The 
framework includes facets representing each of the Big Five factors, as well as facets from 
compound skills, which are more broad skill areas that cannot be fit into one of the Big Five 
factors. Task performance aligns with conscientiousness and includes achievement motivation, 
responsibility, persistence, and self-control. Collaboration aligns with agreeableness and includes 
empathy, trust, and cooperation. Emotional regulation aligns with emotional stability and 
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includes stress resistance, optimism, and emotional control. Open-mindedness aligns with 
openness to experience and includes tolerance, curiosity, and creativity. Engaging with others 
aligns with extraversion and includes sociability, assertiveness, and energy. The compound skills 
selected for the framework and inclusion in the study are critical thinking, meta-cognition, and 
self-efficacy (Chernyshenko et al., 2018). Given their alignment with the Big Five, there is 
confidence about the five domains’ generalizability and replication, and defining skills at the 
facet-level within the framework advances our understanding of social and emotional skills 
beyond the factor-level structure.  
 Ecological Approaches to Social and Emotional Learning.  Jones and Bouffard (2012) 
offer an organizing framework for SEL with developmental lens and consideration of the impact 
of immediate and distal contextual factors. The core of the framework includes key social and 
emotional skills spanning three conceptual domains: emotional processes, social/interpersonal 
skills, and cognitive regulation. These social and emotional skills and behaviors are related to 
short-term child-level outcomes of decreased aggression and depression, increased social 
competence, and increased attention. The core social and emotional skills, as well as the short-
term child-level outcomes, then influence long-term child-level outcomes such as mental health, 
positive behavior, and academic achievement. More distal factors such as school and classroom 
context and culture, effective SEL implementation, and teacher background, social and 
emotional competence, and pedagogical skills, are included in the model, and influence student 
social and emotional skills, as well as the short- and long-term child outcomes. The most distal 
component of the framework includes community context, district, state, and federal policy. 
These factors influence school and classroom contexts, long-term child-level outcomes, and 
student social and emotional skills. This framework illustrates how social and emotional skills 
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develop within a complex set of contexts, and stresses that schools must take a systems approach 
to SEL in order to account for contextual factors in all spheres of influence.  
 Chicago Consortium on School Research – Foundations for Young Adult Success.  
The Chicago Consortium on School Research has also developed a framework encompassing 
skills young adults need to succeed (Nagaoka, Farrington, Ehrlich, & Heath, 2015). The 
framework first identifies and defines three key factors to young adult success: agency, an 
integrated identity, and competencies. Agency refers to an individual’s ability to make choices 
and actively choose a path of action throughout life, rather than allowing oneself to be a product 
of his or her circumstances. Integrated identity means an individual maintains a sense of internal 
consistency about who he or she is, and this sense of identity traverses multiple social spaces, 
including race, ethnicity, profession, culture, gender, and religion. This identity serves as a 
foundation upon which decisions can be made and actions carried out. The last factor of success, 
competencies, refer to specific abilities that enable individuals to perform tasks and achieve 
objectives in their school and work environments. These abilities include critical thinking, 
responsible decision making, collaboration, and communication.  
 Underlying these factors of success are four foundational components: self-regulation, 
knowledge and skills, mindsets, and values. Each of these components is critical in the 
development of agency, an integrated identity, and specific competencies. Each of these 
components is malleable to intervention and can be taught in school in order to help students 
develop the skills they need to be successful. The first component is self-regulation, which is the 
ability to manage one’s attention, emotions, and behaviors, as well as awareness of oneself and 
one’s surroundings. The second component, knowledge and skills, are sets of facts and learned 
abilities that are gained in order to carry out specific tasks. Mindsets are the beliefs and attitudes 
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individuals hold about themselves, about their external worlds, and how the two interact. Last, 
values are an individual’s beliefs about what is good, bad, and important in life. These 
foundational components create the groundwork for skills needed for success.  
 This framework is developmental in that it recognizes that different skills emerge 
throughout the lifespan. During early childhood, foundational components such as self-regulation 
and knowledge and skills of self-awareness begin to develop. In middle childhood, these two 
areas continue to develop, as well as interpersonal skills. By early adolescence, individuals are 
able to develop identities and mindsets. In middle adolescence, a sense of values and a deeper 
sense of identity emerges, which is more individuated and less group-based than the identity 
formed in early adolescence. By young adulthood, an integrated identity emerges, supported by 
the foundational components that were developed throughout earlier stages. As a whole, the 
framework is multi-tiered and involves influences of the individual’s school, home, and 
community life; it takes into consideration how the contexts in which young people live can 
affect the development of foundational components. 
 Implications of Multiple Frameworks. As demonstrated, a challenge currently facing 
the field is a lack of a cohesive definition and accompanying framework for social and emotional 
learning. The frameworks reviewed above offer a brief snapshot of all available frameworks in 
use in the field, as a recent report identified 136 total frameworks in use by educators today 
(Berg et al., 2017). Different research teams generally operate under the assumptions of one 
framework, which is problematic for several reasons. First, this causes jingle (calling different 
things the same name) and jangle (calling the same things different names) fallacies (Kelley, 
1927). Additionally, it makes it difficult to summarize bodies of research, as well as difficult to 
determine a core set of competencies because it becomes unclear which competencies are 
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theoretically unique from another, or simply categorized using different nomenclatures. In the 
future, one cohesive definition, framework, and set of constructs for SEL can help to unify 
research teams dedicated to this work, integrate results from studies, and ultimately advance the 
field (Blyth, Jones, & Borowski, 2018). A unified framework should be comprehensive yet 
parsimonious, consider developmental implications, and be evidence-based and data-driven, 
rather than derived from theory or expert consensus alone. The Big Five stands out as organizing 
framework that fits each of these recommendations.  
Development of Social and Emotional Skills 
 In childhood, social and emotional skills develop in tandem with other developmental 
capabilities, and skills appropriate for students at different age groups therefore reflect 
developmental capacities of children (Brackett, Elbertson, & Rivers, 2015). Skills therefore look 
different at different age group, and social and emotional competence is determined by 
developmental challenges of each age group. During early childhood, the main developmental 
tasks are to positively engage with adults and peers, to maintain connections with adults and 
begin to interact with peers, and to manage emotions during these social interactions. Once 
children enter elementary school, SEL developmental tasks increase in complexity, as children 
grow larger social networks. Children at this age are tasked at initiating and maintaining 
friendships with peers, becoming aware of context-dependent scenarios in which they should 
either express or manage their emotions, and making responsible decisions when it comes to 
issues like peer inclusion or engaging in negative behaviors. Social and emotional competency 
continues to become increasingly complex in adolescence. Socially and emotionally competent 
adolescents can remain composed during transitions, understand the perspectives of others, 
balance emotional independence with maintaining close interpersonal relationships, and establish 
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a personal set of values and ethical belief. At each developmental stage, social and emotional 
skills support the successful negotiation of relevant developmental tasks (Denham, 2015). It is 
key that SEL interventions and assessments take into account developmental capabilities of 
specific age groups (Bracket et al., 2015).  
 Cognitive development must also be taken into consideration when determining the 
social and emotional competencies children should be able to demonstrate at various 
developmental stages. Piaget offers four stages of development (preoperational, sensorimotor, 
concrete operational, and formal operational stages) to differentiate learners’ capabilities, and 
each set of stages includes increasingly complex cognitive milestones for children (Martinez, 
2010). Children cannot construct knowledge that is beyond their developmental and maturational 
means (Piaget, 1964); therefore it is key to consider cognitive capacities of children in 
considering their social and emotional capabilities. For example, expecting a kindergarten-aged 
student to think abstractly (e.g., try to brainstorm potential consequences of a behavioral 
decision) is far beyond the means of the learner, and is therefore futile. Age also has implications 
for the development of metacognitive skills (Dimmitt & McCormick, 2012) and theory of mind 
(Wellman, 1992), which can affect children’s abilities to self-regulate their progress and 
behaviors and take the perspectives of others, respectively. Cognitive development and social 
and emotional development go hand in hand, and it is key to set developmental expectations for 
social and emotional skills that are aligned with cognitive developmental milestones.  
 Implications for Interventions in the Preschool Years. Evidence suggests that early 
childhood is a sensitive period for multiple facets of child development. The increased number of 
neurons and neural pathways that children develop from birth to age five, combined with rapid 
prefrontal cortex growth, suggests a biologically-based sensitive period (e.g., Bierman & 
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Motamedi, 2015; Goswami, 2004). During this sensitive period, children can make rapid gains in 
sensory-motor development (Schunk, 2012), mathematics skills (Klibanoff, Levine, 
Huttenlocher, Vasilyeva, & Hedges, 2006), and language acquisition (Raikes et al., 2006; 
Schunk, 2012). Children who are exposed to greater amounts of language and mathematics in 
their early home environments enter school more prepared than peers without such exposure, and 
these children demonstrate higher academic achievement throughout their lifetimes (Yoshikiwa 
et al., 2013). Interventions implemented with preschoolers have also shown improved cognitive 
(e.g., Kautz et al., 2014; Walker, 2011), social (e.g., Camilli, Vagas, Ryan, & Barnett, 2010), and 
economic (Engle et al., 2011; Kautz et al., 2014) outcomes for children throughout their 
lifetimes. Generally, interventions implemented in the preschool years have higher rates of return 
than interventions implemented later on in children’s lives (Kautz et al., 2014; Reardon, 2011). 
These findings suggest that interventions geared toward preschool-aged children may be 
particularly beneficial due to the developmental uniqueness of the preschool years. Therefore, it 
is critical that we as a field are aware of how interventions are working with preschool-aged 
students, if there are program components associated with positive outcomes, and if any best 
practices emerge from the current body of SEL interventions with preschool-aged children.  
 Developmental Implications of Elementary Years. The time period during which a 
student is in elementary school is also a key period in a child’s development. Many SEL 
intervention programs are geared toward elementary school-aged children, as research shows that 
developing social and emotional skills can be particularly helpful to students’ school success 
during these years (Rimm-Kaufman & Hulleman, 2015). Based on a review of promising 
interventions for elementary-aged children, a key component of effective SEL programming is a 
focus on interpersonal skills. These include social skills modules that foster peer relationships 
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among students and professional development and teacher training that prepares teachers to 
develop positive student-teacher relationships. The explanation behind this pattern is that once 
self-skills are developed, they will enable students to develop a larger set of social and emotional 
competencies. Building this skill aligns with the developmental challenges and capacities of 
elementary-aged children, so it logically makes sense that interventions with this similar 
mechanism have all shown to be effective.  
 It is the case that more SEL interventions exist for preschool-aged students than for 
elementary-aged students (CASEL, 2013). This is problematic considering there are normative 
declines in students’ feelings about school, social competence, and self-control as students age; 
these declines could potentially be minimized with SEL initiatives (Rimm-Kaufman, 2015). 
Additionally, students may not retain social and emotional skills learned in early childhood if 
they do not continue to receive follow-up support in the elementary years (Jones, Brown, & 
Aber, 2011). Therefore, efforts to develop social and emotional skills during the elementary 
school years are critical as well.  
SEL Interventions  
 Many intervention programs aim to bolster social and emotional skills in students through 
school-based curricula. While these interventions are school-based, the social and emotional 
skills children learn are meant to facilitate their social competence in classroom, school, home, 
and community contexts. Social and emotional skills can positively impact various dimensions 
of school success, including school behaviors, school attitudes, and school performance (Zins et 
al., 2004). Many interventions are grounded in theories of action, which posit that SEL 
interventions directly affect social and emotional skills, which then indirectly affect desirable 
outcomes, such as school retention, school climate, graduation, academic success, and quality of 
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life (e.g., Hagelskamp, Brackett, Rivers, & Salovey, 2013). Programs can be either universal, in 
that they are delivered to all students in a mainstream environment, or targeted at students 
displaying particular needs or problems. Universal programs have generally been shown to be 
more beneficial to recipients and more effective in creating school-level change than targeted 
programs (Domotrovich, Durlak, Staley, & Weissberg, 2017; Humphrey, 2013).  
 Theoretical Foundations for SEL Interventions. Intervention programs are rooted in a 
variety of theoretical frameworks, which are outlined by Bierman and Motamedi (2015). The 
earliest models of SEL interventions centered entirely upon behavior management techniques, 
which teachers implemented in classrooms to reduce problematic behaviors. Following these 
behaviorist origins, social learning theory, which are rooted in the social cognitive tradition, 
gained momentum within SEL interventions. In programs based on social learning theory, 
teachers and parents teach SEL skills via instruction and modeling, providing children with 
opportunities for practice, offering feedback to hone skills, and helping children generalize 
newly acquired skills to different environments. Social information-processing models, also 
rooted in the social cognitive tradition, are alternative approaches to SEL interventions. In this 
approach, social conflicts or problems are the primary focus. Adults help children as they learn 
how to integrate social cues and situations with their own social goals to generate effective social 
behaviors.  
 Still other SEL interventions are grounded in emotion and motivation. Differential 
emotions models, for instance, emphasize activities in which children identify and label emotions 
in themselves and others. In this approach, children are taught to regulate their emotions by first 
identifying them, and then learning to display appropriate responses to the emotions they are 
experiencing. SEL interventions based in attachment theory are also common. Programs 
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following this tradition aim to develop warm and reliable parent-child and teacher-child 
relationships that will foster well-being, decrease anxious behaviors, enable children to 
effectively manage emotions, and build interpersonal competence. Finally, recent SEL programs 
have been developed based on self-regulation theories. Recent research has shown that the 
development of executive function and language skills helps children inhibit problematic 
behaviors and regulate emotions. Thus, these self-regulatory skills are indirectly targeted through 
SEL program components. However, this is a relatively new approach to SEL intervention and is 
still being evaluated by program developers (Bierman & Motamedi, 2015).  
 Evidence on the Effectiveness of SEL Interventions. Among K-12 students, there is a 
great deal of meta-analytic evidence that supports the effectiveness of SEL intervention 
programs in the development of SEL skills. In a review of studies including 324,303 
kindergarten through eighth-grade students, participation in ongoing SEL programming showed 
moderate effects on student social and emotional skills, attitudes, and behaviors (Payton et al., 
2008). Within this study, universal SEL interventions that were taught during the school day by 
school staff yielded the greatest improvements. Durlak, Weissberg, Dymnicki, Taylor, and 
Schellinger (2011) reviewed 213 school-based, universal SEL programs involving kindergarten 
through high school students and showed that students receiving SEL programming 
demonstrated significant improvements in social and emotional skills, school attitudes, school 
behavior, and academic performance. Each of these outcomes was considered separately and 
each yielded a small to moderate effect size. Durlak et al. (2011) found that the largest effect 
sizes stemmed from interventions that were delivered by school staff during the school day, 
included similar delivery components (sequenced, active, focused, and explicit), and had 
adequate fidelity of implementation. Gains from SEL interventions have been found to last up to 
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two years post-intervention. Taylor, Durlak, Oberle, and Weissberg (2017) reviewed 82 
intervention studies and showed that in addition to maintenance of gains post-intervention, 
benefits were equally maintained regardless of race, SES, or school location. Additional meta-
analyses have also shown positive effects of social skills interventions (d = .15) and mindfulness-
based interventions (g = .32) with school-aged children (January, Casey, & Paulson, 2011; 
Klingbeil et al., 2017).  
 SEL programs have also been shown to positively affect academic outcomes among K-12 
children. Payton et al. (2008) also showed that school-age students receiving SEL interventions 
demonstrated improvements in achievement test scores by 11 to 17 percentile points (Payton et 
al., 2008). Kindergarten through twelfth-grade students showed an 11 percentile point 
improvement in academic achievement when receiving SEL interventions, compared to students 
in control conditions (Durlak et al., 2011). Recently, SEL interventions delivered to preschool 
through twelfth-grade students have also been shown to have positive effects on students’ 
mathematics (d = .26), reading (d = .25), and science (d = .19) achievement (Corcoran, Cheung, 
Kim, & Chen, 2018).   
 From an economic perspective, a recent cost-benefit analysis of six different SEL 
interventions showed that for every $1 invested in SEL programming, there is a return of $11 
(Belfield et al., 2015). This suggests that SEL programs have substantial rates of return and can 
benefit society economically. Taken as a whole, evidence from meta-analyses and large-scale 
reviews indicates that SEL interventions are capable of improving SEL skills and academic 
outcomes, and also show successful returns on financial investment. Such evidence has helped to 
promote the continuing growth of SEL programs in K-12 schools.  
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Measuring Social and Emotional Skills  
 Measuring social and emotional skills in students is a key component of social and 
emotional learning. First, measurement is key in evaluating interventions. The ways in which we 
measure student social emotional skills must be valid and reliable. Additionally, measuring 
student social and emotional skills is important in tracking student growth, monitoring progress, 
and determining areas of need. Last, the adage “what’s measured matters” can be applied here. It 
is clear to parents that skills such a language arts, mathematics, and science matter, as these are 
skills that are regularly measured via standardized tests. When schools measure social and 
emotional skills as well, this signifies to teachers, students, and parents that these, too, are 
important skills and key constituents of student success. There are various methods of measuring 
social and emotional skills. The most commonly used methods are student-report surveys, 
parent- and teacher-report surveys, and observer reports. Each method has its strengths and 
weaknesses, as well as varying levels of appropriateness for use with different age groups.  
Measurement: Informants  
 Student self-report. Student self-report is another approach to measuring social and 
emotional skills in elementary-school aged children (Denham, 2015). In this approach, students 
are asked to answer questions about themselves, their behaviors, and about the ways in which 
they would react in certain situations. Items are written to measure different social and emotional 
competencies and are often phrased as positive behaviors. The questions students answer are 
typically Likert-type items in which students rate how strongly they agree or disagree with a 
statement (i.e., “I care about how others are feeling”). Whereas preschool-aged students are 
unable to provide reliable informant ratings on Likert items, many instruments have been 
validated that collect student self-report data from students as young as five years old (e.g., the 
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Social Skills Improvement System Rating Scales [SSIS]; Gresham & Elliot, 2008). Common 
student-report measures of social and emotional skills include the SSIS (Gresham & Elliot, 
2008), the Behavioral and Emotional Rating Scale (BERS-2; Buckley, Ryser, Reid, & Epstein, 
2006), CORE district surveys of social and emotional skills (West, Buckley, Krachman, & 
Bookman, 2018), and Panorama’s Social and Emotional Learning measures (Panorama, 2016). 
 Parent- and teacher-report. Parent- and teacher-ratings are also common approaches to 
measuring student social and emotional skills. Items are often similar to items in student self-
report assessments in format and use of Likert items, but in this approach, adults who know the 
target child well (i.e., teachers, counselors, or parents) respond to questions about the child, 
rather than asking the child directly. Using other-informant ratings can be advantageous because 
they mitigate social desirability bias that may come into play when respondents are rating their 
own behaviors (e.g., Poropat, 2014). Additionally, they are also the best option to use when 
students are too young to accurately assess their own skills or beliefs (Lipnevich et al., 2013).  
On the other hand, other-informant ratings contain their own rater-dependent biases. For 
example, one teacher’s rating of a student may be very different from another teacher’s rating of 
the same student based on factors such as class content, interpersonal relationships between the 
teacher and the student interactions between course content and the student’s typical behaviors. 
Additionally, parent- and teacher-reports can be inconsistent with one another, in addition to 
with student self-reports, and it is generally the case that raters with a close bond with the target 
student will likely provide inflated ratings (see Lipnevich et al., 2013). Common parent- and 
teacher-report measures of social and emotional skills include the Devereux Student Strengths 
Assessment (DESSA; LeBuffe, Shapiro, & Naglieri, 2009), the Social-Emotional Assets and 
Resilience Scale (SEARS; Merrell, Cohn, & Tom, 2011), as well as parent and teacher forms of 
19 
 
the Social Skills Improvement System Rating Scales (SSIS; Gresham & Elliot, 2008) and the 
Behavioral and Emotional Rating Scale (BERS-2; Benner, Beaudoin, Mooney, Uhing, & Pierce, 
2008). 
 Observer report. Observer ratings can be very effective in measuring student social and 
emotional competencies (Denham, 2015; Whitcomb, 2013). This approach involves a trained 
observer who directly observes target students either in naturalistic (classroom or home) or lab 
settings. The observer reports on target student behaviors, usually using a rating or coding 
system. Their observations are then coded and analyzed. This method can be particularly useful 
for preschool populations (Robinson & Eyeberg, 1981), as well as for at-risk or targeted students 
(McKown, 2015). Though this approach is beneficial in that it provides direct observations of 
target students by trained, unbiased raters, this approach is not always feasible. It can be very 
time consuming (i.e., the time spent training observers and establishing inter-rater reliability, 
time spent on observing target students, coding observations, and analyzing observations) and 
costly (Denham, 2015).  Common observer rating scales that are used to measure social and 
emotional skills include the Dyadic Parent–Child Interaction Coding System, which is frequently 
used with preschool children (DPICS; Robinson & Eyeberg, 1981), and the Social Skills Rating 
Scales, which is used for elementary school children (SSRS; Elliot, Gresham, Freeman, & 
McCloskey, 1988).     
Measurement: Item Types 
 Likert–type items. As demonstrated, there are strengths and weaknesses associated with 
each of the report types. A shortcoming we see with student self-report and other-informant 
assessments in the social and emotional domain is the reliance on exclusively Likert-type items 
(e.g., Davidson, Crowder, Gordon, Domotrovich, Brown, & Hayes, 2018; LeBuffe, Shapiro, & 
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Robitaille, 2018; West et al., 2018). Likert items, while convenient to administer and appropriate 
for low-stakes testing, have a variety of response biases and other issues associated with them, 
which can impact the validity of scores obtained. First, Likert-scale items are easy to fake 
(Ziegler, MacCann, & Roberts, 2012). That is, respondents can easily answer in a matter that 
they perceive as being socially desirable (i.e., what they think they should answer, based on how 
others would perceive their answer), which then results in inflated mean scores on scales 
perceived as socially desirable (Viswesvaran & Ones, 1999). Easy fakeability is particularly 
problematic in high-stakes setting, such as assessments used for admissions purposes, or in 
situations where assessments are used as screeners, in which test-takers could easily fake 
answers that would make them appear to not demonstrate problematic behaviors.  
 Reference bias is also a major concern in Likert types. Reference bias describes a 
response pattern in which people from different regions, backgrounds, levels of education, or 
norm groups may answer a question differently because each person’s reference standard is 
based on his or own unique life experience (Kankaras, 2017). For example, students may be 
asked rate how much they agree with the statement “I help other students”. One student’s 
standard of “being helpful” may be different from other students’ standard of helpful behavior. 
Individuals’ perceived sense of competency in a domain may also lead them to judge their own 
behaviors more harshly (Kruger & Dunning, 1999), with highly competent individuals likely to 
rate themselves more harshly than their less competent counterparts who also show inflated self-
competence ratings. Situational factors can also elicit reference bias. Within the Knowledge is 
Power Program (KIPP), a “no-excuses” network of high-performing charter schools, students 
report spending more time on homework each night and score higher on standardized tests than 
students at matched control schools. However, the same students report lower scores on 
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conscientiousness items such as “I went to all of my classes prepared” (Tuttle et al., 2013). 
Additionally, reference bias is potentially problematic when response options such as “rarely,” 
“often,” or “sometimes” are used; what one respondent considers “rarely” might be considered 
“often” by another respondent (Pace & Friedlander, 1982). This is particularly salient when 
considering group differences in situations such as access to school resources, home and 
community SES, and student work habits. 
 The use of Likert items also elicits several response pattern biases, which can affect the 
validity of obtained scores. The extreme response style is the respondent’s tendency to choose 
extreme response categories on an item, which can artificially inflate participants’ scores on a 
scale (Lavrakas, 2008). On the other hand, the midpoint response style bias is the tendency to 
systematically select response options toward the middle of the response scale, rather at the 
extremes. Acquiescence bias, or the tendency to consistently agree with statements, regardless of 
item content, is another response style bias that can inflate scale scores derived from Likert 
items, as well as affect scale internal consistency (Herk, Poortinga, & Verhallen, 2004; Soto, 
John, Gosling & Potter, 2008).  
 Alternative approaches exist that can be used to measure social and emotional skills 
(Lipnevich, MacCann, & Roberts, 2013). These approaches often mitigate shortcomings that are 
associated with Likert-type items, such as response biases and easy fakeability. While they are 
commonly used across other subfields of psychology (i.e., industrial-organization), they have 
less frequently been used to measure social and emotional skills. The two alternative item types 
that will be focused on in this dissertation are forced choice and situational judgment test items. 
 Forced choice items. The use of forced choice items can be advantageous in overcoming 
shortcomings elicited by Likert items. Forced choice items present two or more adjectives or 
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statements to respondents, each of which differs in trait-related content, but are matched on 
social desirability. Participants must then rank the series of adjectives or statements in the order 
in which they best describe them (see Lipnevich et al., 2013). The use of forced choice items is 
desirable because they can mitigate several biases associated with Likert items. First, they are 
more difficult to fake than Likert items because participants cannot rate themselves highly on all 
positive statements; instead they must choose between them (Stark, Chernyshenko, & Drasgow, 
2005). In addition to being more robust to faking, forced choice items also mitigate the issue of 
reference bias that emerged when Likert items are used (Jackson, Wroblewski, & Ashton, 2000; 
Stark et al., 2005). In forced choice items, the respondent only makes comparisons at the trait 
level within themselves; there are no comparisons with others or other entities that are dependent 
on the individual’s points of reference.   
 Situational judgment test items. The use of situational judgment test (SJT) items can 
also be advantageous over Likert items. In SJT items, respondents are presented with a scenario 
that they would likely encounter in a daily setting. In addition to the scenario, several plausible 
behavioral responses are also presented. The respondent then rates (using a Likert scale) how 
likely they would be to engage in each of the behavioral response options or which is the best 
response. Scenarios presented to respondents should be both age- and context-relevant; doing so 
results in high validity. SJTs are advantageous over Likert items because they require more 
subtle and complex judgments, which can more precisely measure nuanced constructs 
(Lipnevich et al., 2013). They are also more difficult to fake than traditional Likert items, 
considering the most socially desirable response option is not always clear (Hooper, Cullen and 
Sackett, 2006). Additionally, they show high predictive validity in educational settings, often 
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times more so than Likert items (Lievens & Sackett, 2012; Wang, MacCann, Zhuang, Liu, & 
Roberts, 2009).  
Present Study  
 It is clear to educators, researchers, and policy makers alike that SEL has promise in 
improving outcomes for children. The SEL field has made tremendous progress since its initial 
inception in the early 1980s, and we know that social and emotional skills can a) be taught, b) be 
measured, and c) contribute to student success throughout the lifespan. However, there are 
certain gaps in the knowledge base of this domain that remain to be filled. This two-study 
dissertation will attempt to bridge these gaps by exploring new avenues in both intervention and 
measurement.  
 One gap in the knowledge base is the lack of meta-analytic evidence regarding the 
preschool population. In the K-12 space, multiple meta-analyses show that SEL programs are 
tied to increased academic performance, increased positive attitudes toward school, reduction of 
problematic behavior, and increased social and emotional skill development (Durlak et al., 2011; 
Payton et al., 2008; Taylor et al., 2017). However, no meta-analytic evidence yet exists that 
aggregates primary studies focusing on the preschool population. This is particularly 
troublesome considering early childhood is critical in long-term developmental outcomes, so 
knowledge of best intervention practices at this age level would be highly beneficial. Meta-
analytic evidence is incredibly valuable as it aggregates findings from multiple sources of 
primary research and enables us to draw conclusions about trends and best practices that are 
more generalizable than results of a single primary study alone (Borenstein, Hedges, Higgins, & 
Rothstein, 2009).  
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 Study 1 is therefore a meta-analysis of preschool SEL programs. The meta-analysis 
summarizes the effects of universal and targeted SEL interventions on the development of social 
and emotional skills and the reduction of problem behaviors in a sample containing 48 primary 
studies and 15,498 preschool-aged children. Only high-quality primary studies that use a 
randomized control design or adequately control for group differences in quasi-experimental 
designs with control groups were included, following the initiative taken by Corcoran et al., 
(2018). Hypotheses are that exposure to SEL programming will increase students’ social and 
emotional skills and decrease problematic behaviors, that intervention setting will be a moderator 
of effect sizes, different subgroups may show differences in effect sizes, different SEL programs 
will yield different effect sizes, and study design factors such as fidelity of implementation and 
attrition will moderate effect sizes. A random effects model with moderator analyses and meta-
regressions was used to answer these questions. Overall, the goal of Study 1 was to determine the 
effect of SEL programming on preschool-aged children and to compare the results at the 
preschool level to the body of literature at the K-12 level. This can inform practice and policy, as 
well as highlight best practices for the preschool population. 
 Another shortcoming we see in the SEL field is a reliance on other informant-report 
measures, many of which rely solely on Likert-type items (e.g., Davidson et al., 2018; LeBuffe, 
Shapiro, & Robitaille, 2018; West, Buckley, Krachman, & Bookman, 2018). Likert items, while 
convenient to administer and appropriate for low-stakes testing, have a variety of response biases 
associated with them, which can impact the validity of scores obtained (Lipnevich, MacCann, & 
Roberts, 2013; Marsh & Hau, 2003). In addition to Likert-type items, other item types, such as 
forced choice and SJT items, can be used in additional to mitigate some of the biases associated 
with Likert-type items. Forced choice items are more robust to faking and minimize reference 
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bias (i.e., Jackson, Wroblewski, & Ashton, 2000), and SJT items can reflect subtle judgments, 
are difficult to fake, and have strong face validity (Schmitt, 2009). Social and emotional skills, 
therefore, can be measured using different item types. Effective and reliable measurement of 
social and emotional skills not only yields benefits for students and educators, in that scores can 
serve as means of formative assessment through which teachers can work with students to 
develop skills, but also as reliable tools to evaluate the effects of intervention programs.  
 Study 2 will therefore aim to develop innovative item types to measure social and 
emotional skills in elementary-aged students. Specifically, the items are geared to be relevant for 
third-, fourth-, and fifth-grade students. Furthermore, each item type was written in line with the 
Big Five as an assessment framework. This is advantageous for several reasons, and serves to 
mitigate another shortcoming currently prevalent in the field - a wide range of frameworks, each 
with varying levels of empirical support (Berg et al., 2017). First, the Big Five serves an 
appropriate organizing framework for social and emotional in that it is empirically supported, 
cross-culturally replicable, parsimonious, and shows high predictive validity with desirable 
outcomes throughout the lifespan (e.g., Chernyshenko et al., 2018). Second, there are a limited 
amount of Big Five-based self-report measures available for elementary-school aged students 
(e.g., Mackiewicz & Cieciuch, 2016), and more could help to unify measurement of social and 
emotional skills across the lifespan. In Study 2, 1,364 students participated in a pilot study in 
which Likert, forced choice, and SJT items, all written using the Big Five as an assessment 
framework. Data from the ACT® Tessera® Elementary school pilot study will be used to 
determine if using innovative item types, including forced choice items and situational judgment 
test items, improves the measurement of social and emotional skills in third through fifth grade 
students. Hypotheses are that scales consisting of each item type will show sufficient evidence 
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based on convergent, divergent, predictive, and construct validity. Results from this study have 
the potential to inform development of a Big Five-based self-report assessment for elementary-
aged students and inform best practices for developing valid and reliable self-report measures for 
elementary-school aged students.  
 Both intervention and measurement represent key cornerstones in the SEL field, and 
assessment can be seen as a foundation for intervention. Together, both of these studies can 
make significant contributions to the field; Study 1 will expand the knowledge base to the 
preschool population, and Study 2 will determine best practices in self-report measurement for 
the elementary-school aged population and developing an assessment in line with an empirically 
supported framework. Educators, policy-makers, curriculum designers, and test developers can 















Chapter 2: A Meta-Analytic Review of Preschool Social and Emotional Learning 
Interventions 
 As summarized in Chapter 1, it has become virtually undisputed that students need to 
acquire more than cognitive skills to succeed in school and beyond. SEL intervention programs 
designed to bolster these skills in children have grown increasingly popular in the last 20 years, 
particularly for preschool-aged children (Weissberg, Durlak, Domotrovich, & Gullotta, 2015). 
SEL interventions are commonly implemented during school and in after-school contexts from 
preschool through twelfth grade, both universally (i.e., the intervention is delivered to all 
students) and in targeted settings, in which interventions are only delivered to students 
demonstrating need (Humphrey, 2013; Zins, Weissberg, Wang, & Walberg, 2004). SEL 
interventions have demonstrated positive proximal outcomes, such as the development of student 
social and emotional skills, as well as positive distal outcomes, such as improved academic 
performance, school completion, and decreased problematic behavior (e.g., Hagelskamp, 
Brackett, Rivers, & Salovey, 2013; Jones & Bouffard, 2012; Weissberg et al., 2015).  
Development of Social and Emotional Skills in Preschool 
 Efforts to develop social and emotional skills during the preschool years can be beneficial 
to children’s overall development and school-readiness (e.g., Jones & Bouffard, 2012; 
McClelland, Tominey, Schmitt, & Duncan, 2017). Social and emotional skills in preschoolers 
have been tied to a variety of desirable proximal outcomes. Denham, Basset, Zinsser, and Wyatt 
(2014) found that self-regulation, emotion knowledge, social problem solving, and social-
emotional behavior positively predicted classroom adjustment and academic success among 
preschoolers. Arnold, Kupersmidt, Voegler-Lee, and Marshall (2012) demonstrated that positive 
social functioning in preschool, indicated by low aggression and prosocial skills, was linked to 
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enhanced academic achievement. In addition to academic success, preschool children with high 
social and emotional competence develop more friendships, have better relationships with 
parents and teachers, and engage in more interactions with peers (McCabe & Altamura, 2011; 
Rose-Krasnor, 1997). Distal outcomes are also positively predicted by preschool social and 
emotional skills. Knowledge of emotions and interpersonal relationships in preschool predict 
academic achievement in kindergarten (Torres, Domitrovich, & Bierman, 2015), and positive 
preschool relationships are associated with higher adjustment and achievement in kindergarten 
(Bagdi & Vacca, 2006). These studies show that social and emotional skills can indeed be 
developed in preschool, and that these skills are tied to positive outcomes. Additional research 
shows that these skills may be particularly critical for children living in poverty, as the 
development of skills such as resilience have been tied to positive outcomes for children living in 
poverty and other adverse situations in early childhood (Masten & Coatesworth, 1998).     
 Preschool SEL Interventions. Employing various theoretical approaches, many SEL 
interventions aim to bolster the development of social and emotional skills in preschoolers. Some 
popular interventions include Tools of the Mind, PATHS, I Can Problem Solve, and The 
Incredible Years (Bierman & Motamedi, 2015). SEL programs feature different content 
depending on their theoretical foundations. For instance, Tools of the Mind is rooted in 
Vygotskian theory on self-regulation, and thus promotes sociodramatic play and private speech 
to build this capacity (see Farran, Lipsey, &Wilson, 2011). I Can Problem Solve is based on 
social information-processing theory, wherein children and adults work together to identify 
social goals and responsible behaviors that will help students achieve these goals. Though a 
complete review of the theoretical foundations of individual programs and their mechanisms is 
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beyond the scope of this review, interested readers can consult Bierman and Motamedi (2015) 
and White, Moore, Fleer, and Anderson (2017).   
 Teachers often play pivotal roles in delivering SEL interventions to preschool-aged 
children. In particular, teachers often deliver universal SEL interventions that are geared toward 
all students (Tier I interventions) in classroom settings (see Humphrey, 2013). Programs that 
train teachers to deliver the interventions to preschoolers have been effective in developing 
student-level social and emotional skills (Lynch, Geller, & Schmidt, 2004; McCabe & Altamura, 
2011; McLeod et al., 2017). Train-the-teacher models include explicit coaching for teachers, 
classroom climate strategies, and curriculum resources. Factors associated with successful 
teacher implementation of SEL curricula include sociocultural awareness and cultural relevance 
(Garner, Mahatmya, Brown, & Vesely, 2014), positive teacher attitudes toward SEL (Aubrey & 
Ward, 2013; Zinsser, Shewark, Denham, & Curby, 2014), strong teacher social and emotional 
competence (Jennings & Greenberg, 2009; Zinsser, Christensen, & Torres, 2016), and school 
and administrator support for implementation (Papadopoulou et al., 2014). Indicators of social 
and emotional competence involves enacting prosocial values, demonstrating respect for students 
and taking responsibility for one’s actions, displaying warmth and empathy in relationships with 
students (Roorda, Koomen, Spilt, & Oort, 2011), and utilizing high social, emotional, and 
cultural awareness (Jennings & Greenberg, 2009).  
 Parents are also critical stakeholders and participants in the development of preschoolers’ 
social and emotional skills. Training programs in which parents are trained in behavior 
management and exercises designed to bolster social and emotional skills with their children 
have been shown to be effective in minimizing disruptive behavior and developing social and 
emotional skills in children (e.g., Bierman & Motamedi, 2015; Carr, Hartnett, Brosnan, & 
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Sharry, 2016; Gross & Grady, 2002). In the preschool years, parents are particularly integral in 
delivering targeted interventions (Tier II or higher) to students who have been identified as 
needing additional supports (see Humphrey, 2013). Many of these programs are rooted in social 
cognitive theory in that learning occurs via modeling, relationships, and interactions between 
parents and their children. The most effective parent programs appear to be those that have 
theoretical, empirical, and administrative support, are flexible in accommodating parents in order 
to promote involvement, have competent facilitators, and are culturally and contextually relevant 
(Gross & Grady, 2002). All in all, optimal developmental conditions would be expected to 
involve SEL support in multiple layers of children’s lives.  
 In general, implementing such interventions during the preschool years is highly 
beneficial, given the accumulated evidence suggesting that early childhood is a sensitive period 
for multiple domains of development (e.g., Bierman & Motamedi, 2015; Goswami, 2004; 
Klibanoff, Levine, Huttenlocher, Vasilyeva, & Hedges, 2006; Raikes et al., 2006; Yoshikiwa et 
al., 2013). Interventions implemented with preschoolers have also shown improved outcomes in 
cognitive (e.g., Kautz, Heckman, Diris, ter Weel, & Borghans, 2014; Walker, 2011), social (e.g., 
Camilli, Vagas, Ryan, & Barnett, 2010), and economic (Engle et al., 2011; Kautz et al., 2014) 
domains for children throughout their lifetimes, as well as higher rates of return than 
interventions implemented later in childhood (Kautz et al., 2014; Reardon, 2011). These findings 
suggest that interventions geared toward preschool-aged children may be particularly beneficial 
due to the developmental uniqueness of the preschool years. 
 Current Preschool Meta-Analytic Evidence. Recent meta-analytic reviews of SEL 
interventions have focused primarily on universal programs delivered within K-12 contexts 
(Durlak et al., 2011; Payton et al., 2008; Taylor et al., 2017). The exception is Corcoran et al.’s 
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(2018) recent analysis; however of the 40 primary studies they included, only six were studies on 
preschoolers. This lack of meta-analytic evidence focusing on preschoolers exclusively 
substantially limits our understanding of how to best promote social and emotional skills during 
the developmentally sensitive early childhood period. Although there have been several large-
scale systematic reviews on preschool programs that have drawn conclusions about best practices 
such as cultural relevance, teacher attitudes and competence, and implementation (e.g., Bayer et 
al., 2009; McClelland et al., 2017; McLeod et al., 2017; White et al., 2017), none have 
systematically combined outcomes from multiple samples through meta-analysis, as we did in 
the present study.  
Present Study 
 This review will investigate the effects of SEL interventions delivered to preschool-aged 
children both in universal and in targeted contexts. In addition to universal SEL programs, we 
included targeted interventions because many preschool studies involve students who had been 
identified as at-risk or having higher needs than other students. Many SEL practitioners advocate 
intervening in organized, systematic ways with children who are identified as having SEL 
deficits at young ages (Hoffman, 2009). These targeted interventions often involve parent 
training programs that aim to leverage parents in building children’s social competence and 
decreasing their problem behaviors. Thus, the current study systematically analyzed findings of 
both universal and targeted interventions, combining effects from single studies, aggregating 
findings across diverse samples and settings, examining potential moderators, and attempting to 
resolve any conflicting findings observed within single studies. 
 Primary Study Designs. Despite the promising evidence that SEL programs have 
yielded, a current weakness in the field is a lack of strong empirical support for many programs 
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regularly implemented in the P-12 space. Although many SEL interventions are strongly rooted 
in theory, very few programs have undergone rigorous empirical evaluation to document their 
effectiveness (e.g., Corcoran et al., 2018; Jagers, Harris, & Skoog, 2015). When such programs 
have been evaluated, these studies have often lacked control groups, and few have used high-
quality designs such as randomized controlled trials to evaluate SEL curricula (Corcoran et al., 
2018; Kautz et al., 2014). This has raised concern over what has been called the “garbage in, 
garbage out” predicament in meta-analysis (Cooper, 2017). In other words, there is growing 
apprehension that SEL evaluation studies with weak designs are being packaged together into 
meta-analytic reviews, thus diluting the quality of these reports (Corcoran et al., 2018). To 
address this issue, the present review included only primary studies of SEL programs that 
featured randomized controlled trials (RCT) or quasi-experimental control group designs that 
sufficiently controlled for group differences. This also follows precedent set by the What Works 
Clearinghouse of only including high-quality research (IES, 2019). Acceptable quasi-
experimental methods included propensity score matching, ANCOVA to control for pre-existing 
group differences, and the use of hierarchical linear models to model individual-level effects 
adjusted for the variance of the unit of randomization (i.e., school- or classroom-level 
randomization).  
 Outcome Measures. Both social and emotional skills and the reduction of problem 
behaviors were outcomes of interest in this study and were considered as separate outcomes. The 
social and emotional skills outcomes included discrete skills such as identifying emotions, 
interpersonal problem solving, social cooperation, and self-regulation, in addition to broader 
measures such as social competence and social skills. The reduction in problem behavior 
included outcomes that indexed decreases in externalizing and internalizing behaviors. 
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Externalizing behaviors included aggressive behaviors or lack of adherence to rules, and 
internalizing behaviors included shyness and anxiety.  
 Outcome measures were recorded via multiple methods and came from multiple sources. 
We coded the source of each outcome measure as one of the following: student task measures, 
observer report measures, teacher-report measures, and parent-report measures. In terms of 
reliability, student task measures ranged from α = .57-.97; observer ratings ranged from α = .53-
96; teacher ratings ranged from α = .70-.97; and parent ratings ranged from α = .46-.95. Some 
instruments measured discrete skills (e.g. the Emotion Recognition Questionnaire [ERQ; 
Ribordy, Camras, Stefani, & Spaccarelli, 1988]) is a student task measuring emotion 
recognition), whereas other instruments measured social and emotional skills more globally (e.g., 
the Social Competence Scale [Kohn & Rosman, 1972]), a Likert-scale measure completed by the 
student’s classroom teacher spanning multiple dimensions of social competence).  
 Moderators of Results. Based on prior research, several student-level, program-level, 
and methodological factors were identified a priori as potential moderators. At the student level, 
research has indicated that early intervention is generally most effective for children who have 
the least favorable environments for development; in many cases, this includes children growing 
up in low-income or high-risk homes (e.g., Center on the Developing Child, 2007). Therefore, 
SES was included as a potential moderator, and we expected to see larger gains for low-SES 
participants than their high-SES counterparts. We also recorded age to determine whether 
participant age moderated outcomes. Additionally, for the universal program analyses, we coded 
potential risk factors (i.e., a majority-minority school, ELL status, etc.) to determine whether 
universal interventions implemented in areas of greater need showed larger effects than universal 
interventions implemented with students with fewer needs and risk factors. 
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 In terms of program delivery, Durlak et al. (2011) found that the setting in which 
interventions were delivered moderated effect sizes of outcomes; interventions delivered during 
the school day by school personnel showed the largest effects. We therefore included the setting 
in which the intervention was delivered (at school, after school, at home, or a combination of 
settings) and agents who delivered the intervention (teachers, parents, researchers, or a 
combination of parents and teachers) as potential moderators. Durlak et al. (2011) also found that 
fidelity of implementation moderated outcomes, with studies reporting fidelity issues showing 
smaller gains in outcomes. Whereas fidelity of implementation has been shown to be an 
important factor in the success of educational interventions (e.g., Domotrovich, Gest, Jones, Gill, 
& DeRousie, 2010; Durlak & DuPre, 2008; Plass et al., 2012), it has only been considered in 
some SEL evaluation studies, with about 50% of primary studies neglecting to report fidelity 
data (Durlak et al., 2011).  
 Last, we hypothesized that methodological factors could moderate results. We expected 
that study design may relate to the size of effects reported in primary studies, with higher-quality 
studies showing smaller gains, a hypothesis derived from Corcoran et al.’s (2018) findings. 
Additionally, we tested to see if the effect sizes in primary studies varied based on the method of 
measurement (i.e., other-informant reports, student tasks, and observer reports).   
 Objectives of the Review. In this meta-analytic review, we compiled and analyzed 
evidence for the effects of preschool SEL programs on preschoolers’ social and emotional skills 
and behavior. The current review shared many inclusion criteria, exclusion criteria, and study 
objectives with Durlak et al.’s (2011) systematic review and meta-analysis of universal K-12 
SEL interventions. However, our study differed from Durlak et al.’s (2011) study in that it 
focused exclusively on preschool students. In addition, the current study included targeted 
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interventions for students deemed at-risk, which generally involved students demonstrating high 
levels of externalizing behaviors on various screener measures. These targeted interventions that 
consisted largely of parent-training programs were analyzed separately from universal 
interventions. Finally, the present meta-analysis set higher study design standards for inclusion 
by including only RCT and quasi-experimental designs with established baseline equivalence or 
adequate statistical controls.  
 Research Questions. The central purpose of this review was to aggregate evidence from 
rigorously evaluated SEL programs for preschoolers to determine the impact of SEL 
interventions on intended student outcomes. Hence, the review aimed at answering the following 
research questions: 
1. What is the overall effect of universal SEL interventions on the development of social 
and emotional skills in preschoolers?  
a. Students receiving universal SEL interventions are expected to show larger effects 
in social and emotional skills development than students in control conditions.  
2. What is the overall effect of universal SEL interventions on the reduction of problem 
behaviors in preschoolers? 
a. Students receiving universal SEL interventions are expected to show larger effects 
in the reduction of problem behaviors than students in control conditions.  
3. What is the overall effect of targeted SEL interventions on the development of social and 
emotional skills in preschoolers receiving targeted social and emotional programs?   
a. Students receiving targeted SEL interventions are expected to show larger effects 
in social and emotional skills development than students in control conditions.  
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4. What is the overall effect of targeted SEL interventions on the reduction of problem 
behaviors in preschoolers receiving targeted social and emotional programs?  
a. Students receiving targeted SEL interventions are expected to show larger effects 
in the reduction of problem behaviors than students in control conditions. 
5. Do any of the following factors moderate gains in social and emotional skills and 
reductions in problem behaviors in universal or targeted intervention programs: program 
type, fidelity of implementation, duration of exposure to program, participant SES, age, 
or risk-status?  
a. It is expected that at least one of these factors will moderate effects in both 
universal and targeted interventions based on past literature. We expect that 
fidelity of implementation issues will result in smaller effects, and that duration of 
exposure to intervention, participant SES, and risk-status will be associated with 
larger effects. Hypotheses for program type and participant age are non-
directional, but effect sizes are anticipated to vary.  
6. Do methodological aspects of study design (RCT, quasi-experimental) or measurement 
type (student task, teacher-report, parent-report, or observation) affect the reported effects 
on social and emotional skill development and reduction of problem behaviors in 
universal and targeted interventions? 
a. It is expected that RCT designs will show smaller effect sizes than quasi-
experimental designs. We also expect that effect sizes will differ based on 




 In order to identify relevant studies, the following inclusion and exclusion criteria were 
used.  
Inclusion and Exclusion Criteria 
Studies with the following characteristics were included into our analyses: 
a) Took place inside and outside of the United States, with a report accessible in English, 
b) Appeared in published or unpublished form by December 1st, 2017, including 
unpublished manuscripts and dissertations  
c) Involved exclusively preschool students receiving a universal or targeted SEL 
intervention that targeted the development of social and emotional skills as categorized 
by CASEL (self-management, self-awareness, social awareness, responsible decision 
making, relationship skills), 
d) Included at least one of the following outcome measures during the preschool year: social 
and emotional skills (discrete skills involving self-management, self-awareness, social 
awareness, responsible decision making, or relationship skills), or reductions in problem 
behaviors, 
e) Included a control group,  
f) Employed a randomized control trial design or rigorous (matched or statistically 
controlled) quasi-experimental design, and  
g) Reported sufficient information so that effect sizes could be calculated at post-test.  
 
Studies with the following characteristics were excluded from the review: 
a) Studies that did not specifically report on outcomes during the preschool years, 
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b) Programs whose primary purpose was to promote achievement and academic gains via 
increased exposure to literacy and mathematics instruction, instructional strategies, or any 
form of cognitive skill intervention, 
c) Studies that focused primarily on outcomes related to physical well-being, such as 
healthy nutrition programs, nourishment, and gross or fine motor skill programs, and 
d) Studies that used single-group, single-case, multiple baseline, or non-equivalent quasi-
experimental designs. Any designs that did not match participants or control for pre-
existing group differences (e.g., using ANCOVA or propensity score matching) were 
excluded. 
Literature Search 
         Three main strategies were used to locate studies for potential inclusion in the review. 
First, we conducted a search of Academic Search Complete, which contains the databases 
Education Source, ERIC, PsycARTICLES, PsycBOOKS, PsycCRITIQUES, and PsycINFO, and 
ScienceDirect. The search terms used included: social emotional learning, SEL, psychosocial, 
social skills, empathy, emotion, problem solving, conflict resolution, coping, Al’s Pals, 
HighScope, I Can Problem Solve, The Incredible Years, PATHS, Peace Works, Tools of the 
Mind, MindUP, Positive Action, Resolving Conflict Creatively Program, and Second Step. 
These search terms were crossed with the age group of interest (preschool*, prek*), and type of 
study that was sought (intervention). The literature search was completed between November 
9th, 2017 and December 1st, 2017. 
         Second, websites of organizations that promote SEL, such as CASEL, the Partnership for 
21st Century Learning, and the OECD, were searched for any relevant reports on SEL 
intervention programs. Publication titles and research references from each CASEL-endorsed 
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program’s website were also retrieved and examined. This resulted in locating several 
conference papers and private reports that had been published outside of peer-reviewed journals. 
         Last, the snowballing method was used to find additional relevant studies from the 
reference sections of meta-analytic and systematic reviews. This also enabled us to find several 
private reports, which were retrieved by contacting authors and representatives from curriculum 
developers’ organizations. Through these search methods, we have accessed relevant “gray 
literature,” such as conference talks, unpublished manuscripts, dissertations, and book chapters 
that may be of relevance to the review (Rothstein, 2012).  
 Screening Procedure. Initially, 1,870 potentially relevant records were initially using the 
search terms and methods listed above. After 120 duplicate records were removed, 1,750 articles 
were screened for eligibility using a researcher-designed eligibility screening form 
(Supplemental Material: Appendix A). Two hundred seventy-one studies that met all 
requirements of the eligibility screening form were then retrieved as full text articles to be 
reviewed and potentially coded. The PRISMA diagram in Figure 1 depicts the progression from 
studies that were initially identified to those included in the meta-analysis. Appendix B in the 
Supplemental Material shows which full-text studies were excluded at the last stage of screening 
and their reasons for exclusion. At the end of this process, 48 articles (33 on universal 
interventions and 15 on targeted interventions) containing 57 separate studies were included in 







Figure 1. PRISMA Diagram of Included Studies 
 
 
  Coding Procedure 
         A coding guide was devised with its sections organized in the following manner, 
following recommendations by Cooper (2017): identifying information for the study and its 
coder (Part I); a description of the study’s SEL intervention (Part II); a description of the 
intervention (Part III); a description of the study’s sample/participants (Part IV); and a 
description of study outcomes (Part V). Part III contained items needed to extract information 
about study design, and Part V was used to extract information needed to calculate effect sizes. 
The coding guide also included items to extract information about potential moderators (i.e., 
fidelity of implementation, intervention setting, etc.).  
         Based on previously documented difficulties with assessing study quality for meta-
analytic review, such as incongruent quality ratings among different coders and subjectivity 
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surrounding the meaning of “quality” (e.g. Juni, Witschi, Boch, & Egger, 1999), ratings of study 
quality were not featured in the coding guide. Rather, inclusion and exclusion criteria were 
specified to include only relatively high-quality studies in our meta-analysis from the beginning. 
Several of the more objective questions from Cooper’s (2017) DIAD guidelines were 
incorporated into the coding guide (e.g., whether random assignment was used, whether there 
was differential attrition, whether intervention conditions were known to participants or 
deliverers of the intervention). In terms of assessing bias, we followed the Cochrane 
Collaboration’s tool for assessing the risk of bias in randomized trials (Higgins et al., 2011), and 
items were designed to capture this as well.  
         Two coders initially devised the coding guide and coded included studies. The coders 
double-coded a subset of studies to determine inter-rater agreement, which was .93. All 
disagreements on coding forms were discussed between the two coders and resolved. The 
remaining 87% of studies were coded by only one of the two coders due to the high inter-rater 
agreement demonstrated. Appendix C in the Appendix chapter contains the full coding guide 
used to extract information from the primary studies. 
Statistical Method 
 From each primary study, standardized mean differences (Cohen’s d) were either 
extracted or computed for each outcome of interest. Because all included studies were 
intervention studies, nested data structure was taken into account when extracting effect sizes 
from primary studies. When available, effect sizes from hierarchical linear models were 
extracted in order to account for cluster-randomization. In studies using cluster-randomization 
that reported outcomes at the individual level without the use of hierarchical linear modeling 
(HLM) or a similar procedure to correct effect sizes, reports were scanned for intraclass 
42 
 
correlations (ICCs). ICCs can be used to generate a correction for the estimates of effect sizes 
and variances, which are often underestimated as a result of cluster randomization and 
subsequent analyses of student-level outcomes (see Hedges, 2007). However, no primary studies 
reported sufficient ICC information to apply Hedges’ (2007) effect size correction, so the 
correction could not be used. Overall, 11 studies reported effect sizes that accounted for the 
nested data structure, 15 studies did not employ a nested data structure (i.e., the unit of 
randomization and unit of analysis was the individual student level), and 22 studies remained 
uncorrected for the effect of the nested data structure. After all effect sizes were extracted or 
computed in the form of Cohen’s d, Hedge’s g was computed and used as the effect size metric 
for all analyses. Hedge’s g was selected because it applies a correction to Cohen’s d for small 
sample sizes; despite the correction, the magnitude of effect sizes can be interpreted similarly to 
the Cohen’s d metric (Borenstein, Hedges, Higgins, & Rothstein, 2009).  
 In the 48 studies included in the meta-analysis, a total of 207 effect sizes were extracted. 
These resulted from multiple outcomes within the same study, as well as multiple types of 
measurement (e.g., a student task and a parent rating both measuring a student’s emotion 
knowledge). To deal with these multiple effect sizes, multiple outcomes were entered for each 
study and then averaged. Measurement type (student task, parent report, teacher report, or 
observer rating) was entered as a subgroup, which allowed for outcomes to be additionally 
averaged by measurement methods each study. Ratings considering the same skill from multiple 
measurement sources (i.e., both a parent report and a student task measured emotion recognition) 
were treated as independent ratings per outcome, and all mono-method ratings per outcome were 
averaged together to calculate one outcome rating per measurement method per study.  
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 All analyses were completed using the Hedges and Olkin approach to meta-analysis and 
Comprehensive Meta-Analysis software (CMA; Comprehensive Meta-Analysis, 2017). A 
random-effects model was used under the assumption that the underlying population effect size 
would not be the same for every study. Studies were weighted using the inverse variance method 
(Borenstein et al., 2009). CMA was used to estimate the effect sizes, their variances, and 
heterogeneity among studies. Thus, for each analysis we calculated a Q-statistic, I2, τ, and τ2 
along with each overall effect size estimate. In order to account for observed heterogeneity, we 
used both subgroup analyses and meta-regression with our hypothesized moderators. Finally, 
Duval and Tweedie’s (2000) trim-and-fill analysis was performed to test for publication bias. 
Follow-up analyses were conducted to assess whether publication bias detected indicated bias, or 
was an artifact of extreme heterogeneity among studies (e.g., Banks, Kepes, & McDaniel, 2011; 
Borenstein, 2017).  
Results 
 Of the 1,870 studies initially screened, 48 primary articles containing 57 individual 
studies involving a total of 15,498 preschoolers were included in the meta-analysis. Of the 48 
articles, 33 were on universal interventions and 15 were on targeted interventions. A total of 207 
individual effect sizes were extracted. The primary studies consisted of one conference paper, 
one dissertation, one government report, three private reports, and 42 peer-reviewed journal 
articles. Appendix D provides descriptive information for each included study.  
Effects of Universal SEL Programs on Social and Emotional Skill Development and 
Reduction of Problem Behaviors 
 A random-effects model was fit to assess the overall impact of SEL programs on 
preschoolers’ development of social and emotional skills. Compared to children in control 
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conditions, children who received a universal SEL intervention showed improvements in overall 
social and emotional skill development compared to children in control conditions (g = .34, 95% 
CI = .27-.41) and in the reduction of problem behaviors (g = .32, CI = .29-.45), with a study-
level grand mean effect of g = .35 (CI = .28-.42). All effect sizes were significantly different 
from zero (all ps < .05). For the overall study-level mean effect on social and emotional skills 
and behaviors, the Q-value of 243.43 was also significant (p < .01), and I2, indicating the 
proportion of true variance, was high (83.57), suggesting that most of the variance in study effect 
sizes represents true variance, as opposed to variance stemming from sampling error. Taken 
together, these values indicate substantial heterogeneity among studies and suggest the existence 
of one or more variables that may moderate the outcomes. 
Effects of Targeted SEL Programs on Social and Emotional Skill Development and 
Reduction of Problem Behaviors 
 A random-effects model was fit to assess the overall impact of SEL programs on 
preschoolers’ development of social and emotional skills. Compared to children in control 
conditions, often a wait-control group in most studies, children who received a targeted SEL 
intervention showed improvements in social and emotional skill development (g = .44, 95% CI = 
.35-.53) and in reduced problem behaviors (g = .50, CI = .37-.64), with a study-level grand mean 
effect of g = .48 (CI = .38-.57). All effect sizes were significantly different from zero (all ps < 
.05). For the overall study-level mean effect on SEL skills and behaviors, the Q-value of 19.46 
was not statistically significant (p > .05), and I2 was relatively low (22.91), suggesting that only 
22.9% of the heterogeneity stemmed from true variance. Taken together, these values indicate 
relative homogeneity across studies. 
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Moderator Analyses: Universal Interventions 
 Our next research question was whether outcomes would be moderated by factors 
identified in past research: program type, fidelity of implementation, exposure to program, who 
delivered the intervention, where the intervention was delivered, participant SES, age, and risk 
status. The large variability in mean effect sizes reported above suggests that moderating 
variables exist that could help to explain the heterogeneity in the outcome. Both subgroup 
analyses and meta-regression models were used to determine if any of these variables 
significantly moderated the overall effect of universal SEL programming on student social and 
emotional skills and the reduction of problem behaviors.  
 Setting and Delivery to Students. Although the majority of universal interventions were 
delivered in classroom settings, subgroup analyses showed significant moderating effects of who 
actually delivered the intervention to students (Q = 17.63, p < .05). Effect sizes were smallest 
when teachers alone delivered the intervention to students (n = 29, g = .28, SE = .03), followed 
by parents (n = 2, g = .36, SE = .09), and then the largest effect size was found for outside 
researchers delivering the intervention in the school setting (n = 6, g = .53, SE = .14). Not 
surprisingly, a strong effect was found when both teachers and parents were trained in the 
intervention and delivered it to students in their respective environments (both school and home) 
(n = 4, g = .45, SE = .05). A similar pattern emerged for the setting in which the intervention was 
delivered, with significant differences between settings (Q = 10.52, p < .05). The largest effect 
sizes were found when the intervention was delivered both at home and during the school day (n 
= 4, g = .53, SE = .12). Interventions delivered solely at home (n = 3, g = .41, SE = .11) yielded 
larger effect sizes than programs delivered only during the school day (n = 34, g = .32, SE = .04). 
Note, however, that only three universal interventions were delivered in the home setting (i.e., all 
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students within schools were given a parent training program to implement with students at 
home, regardless of student risk status). Taken together, these results suggest that parental 
involvement at home may be a key factor in strengthening the impact of universal SEL 
interventions.  
 Student Characteristics.  Studies with over 50% of participants reporting low SES 
levels or free lunch status were categorized as “low SES” studies. Studies with low SES 
participants (n = 20, g = .26, SE = .02) showed smaller effect sizes compared to studies with 
middle- or high-SES participants (n = 11, g = .32, SE = .05), but this difference was not 
statistically significant (Q = 2.03, p > .05). Another binary variable was created for student risk 
status. Studies containing students identified as demonstrating behavioral issues or coming from 
turbulent homes were all categorized as “at-risk.” However, all participants in this category still 
received universal, not targeted interventions, despite having been labeled as having various risk 
factors. Whereas the participants within the at-risk category were quite diverse, this dichotomy 
was made due to small samples of each type of risk factor. Studies with at-risk students showed 
significantly smaller effect sizes (n = 6, g =.21, SE=.04) than studies without at-risk students (n = 
28, g = .29, SE = .02; Q = 8.04, p < .05). Additionally, differences were examined between 
studies reporting over 50% of students as minority students. Studies with majority-minority 
students showed larger effect sizes (n = 21, g = .35, SE = .03) than studies not having more than 
50% of minority students (n = 11, g = .29, SE = .03), but the difference was not statistically 
significant (Q = 6.12, p > .05).  
 Intervention Fidelity, Attrition, and Duration. Analysis of fidelity of implementation 
was limited by the number of primary studies that failed to mention fidelity in their reports. Of 
the 41 total universal samples included within the 33 studies, 17 studies did not include any 
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information about fidelity of implementation. For the four studies that reported fidelity issues or 
concerns, effect sizes were lower (g = .11, SE = .04) than the 20 studies that reported non-
problematic fidelity of implementation (g = .35, SE = .05). The small sample of studies that 
reported fidelity issues showed significantly smaller effect sizes. However, the 17 primary 
studies that did not mention fidelity at all showed a larger effect size (g = .52, SE = .01) than the 
non-problematic studies. These differences were statistically significant (Q = 23.54, p < .05).  
Similarly, 24 primary studies did not mention participant attrition (g = .37, SE = .06). For the six 
studies that reported attrition concerns, effect sizes were lower (g = .22, SE = .06) than the 20 
studies that reported no issues with attrition (g = .39, SE = .07). Group differences were 
statistically significant (Q = 15.21, p < .05). There is a great deal of ambiguity surrounding the 
24 studies that had no mention of attrition.   
 Study Design. Whereas the present meta-analysis included studies of relatively high 
quality due to stringent inclusion and exclusion criteria, we nevertheless investigated the 
potential moderating impact of study design quality on SEL outcomes. We computed the effect 
of all randomized controlled trials, with randomization occurring at any level (n = 37, g = .34, SE 
= .04), compared to true quasi-experimental designs, which did not involve random assignment 
of conditions to children, classrooms, or schools (n = 4, g = .50, SE = .11). This smaller effect 
size associated with higher quality study designs was in the direction we anticipated, and the 
difference was statistically significant. This finding, however, must be treated with caution given 
the small sample size for quasi-experimental designs.  
 Measurement Type. Last, we tested whether there were any differences stemming from 
the types of assessments used to measure social and emotional skills. Significant differences in 
effect sizes were found, with child task measures (n = 22, g = .38, SE = .06), showing the largest 
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effect sizes, followed by observer report (n = 10, g = .37, SE = .09), followed by parent report 
measures (n = 8, g = .32, SE = .06), and teacher report measures (n = 30, g = .24, SE = .03).  
 Meta-regression Analyses. Due to the large amount of heterogeneity in our main 
analysis, we tested a series of meta-regression models with various moderators as predictors. We 
hypothesized that intervention type may have explained some of the heterogeneity among 
studies, as various components such as dosage, delivery setting and method, and theoretical 
foundation were likely to have been nested within the intervention program itself. The best 
fitting model, which accounted for the most variance in heterogeneity (R2 = .83) included 
intervention type as a covariate (Q = 90.45, p < .05).  Additional models were fit including other 
predicted covariates such as participant age, intervention dosage, and study design factors, but no 
model accounted for variance above what the present model did with intervention type alone. 
The intervention type variable was dummy coded as follows: studies with various interventions 
of sufficient n count were entered into the model as a series of dummy variables, with the 
remaining studies reporting on various other interventions were averaged and entered as the 
baseline of the model. Table 1 shows the standardized regression coefficients and standard errors 









Table 1. Coefficients and Standard Errors for Covariates in Meta-regression Model 
Covariate Coefficient SE z-value 
Intercept .39 .03 11.57* 
Al’s Pals -.05 .17 -.29 
I Can Problem Solve .51 .11 4.79* 
PATHS -.20 .06 -3.55* 
PeaceWorks .36 .18 2.00 
The Incredible Years -.19 .07 -2.61* 
Tools of the Mind -.33 .05 -6.30* 
Note. 35 primary studies are included in the meta-regression model. *p < .05.  
 Based on this analysis, intervention program type accounts for most of the heterogeneity 
in the overall mean effect. Not surprisingly, the point estimates for the overall grand mean varied 
greatly by intervention type, ranging from the largest effect for I Can Problem Solve (n = 7, g = 
.91, SE = .09) to the smallest effect for Tools of the Mind (n = 5, g = .05, SE = .04).  
Surprisingly, PATHS and Tools of the Mind, two frequently implemented interventions, showed 
significantly lower coefficients than baseline interventions. Plausible explanations for these 
patterns are explored in the discussion section. To our surprise, no other potential moderators, 
such as duration of intervention, fidelity of implementation, delivery setting, participant risk 
status, age, or study design improved the R2 of the model when added as predictors. However, as 
discussed below, many of these factors were likely nested within the intervention programs 
design and delivery protocols.  
 Publication Bias. Our final analysis explored potential publication bias among studies 
included in the meta-analysis. For the overall mean effect, Duval and Tweedie’s (2000) trim and 
fill method indicated likely concern for publication bias. There was an absence of studies in the 
lower left-hand corner of the funnel plot, and 18 studies were consequently imputed in the trim 
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and fill analysis. The confidence interval for the true effect included zero after imputation, 
suggesting strong evidence for publication bias. Figure 2 depicts the funnel plot with the imputed 
studies.  
Figure 2. Funnel Plot with Imputed Studies from Duval and Tweedie’s Trim and Fill Analysis 
 
 Caution is warranted, however, as publication bias is frequently confounded with 
heterogeneity, especially in cases of extreme heterogeneity (Borenstein, 2017). When there is 
extreme heterogeneity across studies, it is difficult to differentiate whether there is true 
publication bias, or if some studies just show substantially larger effects than others, which 
results in artificial imputation of studies showing small effects. In cases such as the present one, 
it is unclear if asymmetry is a result of true heterogeneity between studies, or true publication 
bias. In order to investigate this question further, we examined meta-analytic results of 
intervention programs individually, rather than in a combined analysis. We conducted these 
analyses on the three interventions with the largest samples of primary studies: Tools of the 
Mind, PATHS, and I Can Problem Solve. Table 2 shows the heterogeneity statistics and 
publication bias results for each intervention program when analyzed separately. As predicted, 
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there was much less heterogeneity in each of the analyses when conducted by intervention than 
there was in the combined analysis. Though publication bias may still be confounded with small 
sample size, it is likely that the evidence suggesting publication bias in the combined analysis is 
confounded with extreme heterogeneity between studies. 
Table 2. Heterogeneity for Intervention Programs Analyzed Separately 
 ICPS PATHS Tools of the Mind 
Point estimate (SE) .91(.10) .19(.03) .05(.03) 
Q-value, df 5.42(6) 3.72(4) 13.15(4) 
p-value .05 .45 .02 
I2 0 0 61.98 
τ 0 0 0.06 
Imputed studies  0 0 0 
 
Moderator Analyses: Targeted Interventions 
 Although targeted interventions did not show any evidence of heterogeneity, several 
moderator analyses were completed when sample size permitted (each subgroup > 3 studies) in 
order to identity potential moderators in the implementation of targeted interventions. 
 Setting and Delivery to Students. The majority of targeted interventions were delivered 
in home settings, with parent training models being utilized to train the parents, and then parents 
implementing practicing new skills and practices at home with their children (n = 11). There 
were not enough studies implemented in school settings to conduct moderator analyses on setting 
or delivery factors.  
 Student Characteristics.  Studies with over 50% of participants reporting low SES 
levels or free lunch status were categorized as “low SES” studies. Studies with low SES 
participants (n = 5, g = .48, SE = .08) showed slightly larger effect sizes from studies with 
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middle- or high-SES participants (n = 5, g = .46, SE = .08), but this difference was not 
statistically significant (Q = 1.62, p > .05). Additionally, differences were examined between 
studies reporting over 50% of students as minority students. Studies with majority-minority 
students showed larger effect sizes (n = 3, g =.53, SE = .11) than studies not having greater than 
50% of minority students (n = 4, g =.36, SE = .09), and this difference was statistically 
significant (Q = 9.54, p < .05).  
 Study Design and Methodological Factors. There were not enough studies reporting 
information on fidelity implementation to consider fidelity or attrition to consider these as 
moderators. There were also not enough studies employing quasi-experimental methods to 
conduct moderator analyses based on study design. Only observation and teacher- and parent-
report were used in these studies. Effect sizes from observer reports (g = .54, SE = .08), were 
higher than parent reports (g = .47, SE = .07) and teacher reports (g = .43, SE = .11), but the 
differences were not statistically significant.  
 Intervention Type. The intervention implemented most frequently in targeted 
intervention studies was The Incredible Years parent training program. Although no other 
intervention programs were used with high enough frequency to make comparisons, the point 
estimate for students receiving The Incredible Years was g = .47 (SE = .08).  
Discussion 
 Whereas effects of SEL interventions among K-12 children have been widely studied 
using meta-analytic methods, there has been no corresponding meta-analyses of SEL 
interventions for preschool-age children to date. Thus, this meta-analysis reviewed the effects of 
SEL interventions on the development of social and emotional skills and the reduction of 
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problem behaviors in high-quality studies involving 15,498 preschoolers in both universal and 
targeted settings.  
Universal Interventions 
 In universal settings, the overall effect size of g = .35 suggests that SEL interventions 
positively affect the development of social and emotional skills and the reduction of problem 
behaviors in preschoolers. According to Cohen’s (1992) benchmarks, this would typically be 
described as a small to medium effect size. However, using absolute benchmarks independent of 
contextualization within a field is not recommended. Another method of interpreting effect sizes 
is to compare the effect size to similar literature within the discipline (Schafer & Schwarz, 2019). 
As a point of comparison, the overall effect size in Durlak et al.’s (2011) meta-analysis of 
school-based, universal SEL programs among K-12 students was similar (d = .30; CI = .26-.33). 
This suggests that SEL interventions with preschoolers are approximately as effective as those 
targeted at K-12 children. Additionally, Hattie, Biggs, and Purdie (1996) found that the 
benchmark for effective interventions in educational contexts is typically d = .40. Therefore, an 
overall mean effect of g = .35 can be interpreted as meaningful within the context of educational 
interventions. However, we know that effect size estimates within a discipline may in general be 
inflated due to publication bias (see Schafer & Schwarz, 2019), a concern discussed further in 
the following section. There was also substantial heterogeneity among universal effect size 
estimates, with the SEL intervention program accounting for the vast majority of this variability.  
 Results by SEL Intervention. Meta-regression analyses revealed that the largest 
proportion of heterogeneity was accounted for by the intervention program children received. 
This echoes a claim that has been made multiple times in the literature: not all SEL programs are 
created equal (e.g., Goetz & Bieg, 2016; Lopes & Salovey, 2004; Zeidner, Roberts, & Matthews, 
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2002). SEL interventions are grounded in various theoretical frameworks, and this range of 
theoretical foundations may contribute to variable program effectiveness, as suggested by this 
meta-analysis. However, intervention effectiveness may be determined not just by the 
components of the program itself, but by which social and emotional skill area(s) it targets. For 
example, Tools of the Mind, which showed the smallest effect size, heavily targets self-
regulation as an outcome measure. In contrast, programs showing larger effects, such as I Can 
Problem Solve, generally target social and communication skills. One possible explanation could 
be developmental implications of the target skills. It is plausible that some social and emotional 
skills are more receptive to intervention than others during the preschool years. For example, 
young children have not fully developed the capacity for metacognitive thinking, which is a 
component of self-regulation, but is a skill that does not develop until about age four (Dimmitt & 
McCormick, 2012). Social and communication skills, however, fall into the category of 
relationship skills that may be most developmentally relevant for interventions in the preschool 
years (see Denham, 2015). Moreover, according to Vygotskian theory (1934/1986), young 
children first develop new capacities on an interpersonal social plane, before internalizing these 
skills for self-regulation and self-direction. Thus, improvements in social and communication 
skills may precede gains in self-regulation. Though speculative, this illustrates the importance of 
a strong theoretical basis as well as developmental appropriateness of SEL curricula to maximize 
student gains.   
 Moderators. Many of our predicted moderators did not significantly moderate 
differences in outcomes or improve meta-regression models beyond the large amount of variance 
accounted for by intervention program type. It appears that many of our selected moderators 
corresponded directly to the particular intervention program, such as delivery setting and who 
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delivered the intervention. This collinearity of moderators resulted from the fact that several of 
the moderators are nested within particular intervention programs, which likely left intervention 
program as the primary moderator of outcomes. 
 In terms of participant risk status, studies with high percentages of low SES and minority 
students had gains approximately equal to studies without majority low-SES or minority student 
samples. This is in line with Taylor et al.’s (2017) findings of approximately equal gains for 
minority and non-minority and high- and low-income students in kindergarten through twelfth-
grade students, showing that universal SEL interventions can benefit all students, regardless of 
SES or race. Studies with students who were identified as at-risk, however, showed smaller 
effect sizes, suggesting that students exhibiting any type of risk factor did not benefit as much 
from universal SEL intervention programming.  
 Many of the moderator categories, such as attrition and fidelity of implementation, had 
small sample sizes due to incomplete primary study reporting. Similar to Durlak et al.’s (2011) 
findings, only 58% of primary studies explicitly discussed fidelity of implementation. In the 
future, intervention studies should always measure and report fidelity of implementation, 
considering how critical it is for programs to operate successfully (Domotrovich et al., 2010; 
Durlak & Dupre, 2008). However, studies that reported fidelity of implementation issues did 
show smaller effect sizes, which confirms the importance of fidelity of implementation as a 
factor to consider in obtaining the largest gains from intervention implementation. The analysis 
of study design was also limited by the small number of included studies that used true quasi-
experimental designs (n = 4). Most designs used randomization at some level, whether it be the 
student, classroom, or school. However, studies that used quasi-experimental designs did show 
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significantly larger effect sizes, replicating the effect that Corcoran et al. (2018) found in a meta-
analysis of universal P-12 interventions on academic achievement.  
Targeted Interventions  
 In targeted intervention settings, where only students identified as being at-risk received 
intervention services, the overall effect size of g = .48 suggested that SEL interventions 
positively affected the development of social and emotional skills and the reduction of problem 
behaviors in preschoolers. The largest effect in this study was seen in at-risk students who 
received interventions resulting in reductions of problematic behaviors (g = .50). Both of these 
effect sizes were larger than the effect sizes for universal interventions, potentially suggesting 
that students identified at-risk had more to gain from early intervention than their non-at-risk 
peers. Additionally, there was very little heterogeneity across these studies. This pattern can 
likely be attributed to the fact that many of these studies implemented the same intervention, and 
the intervention setting was consistent across most studies, but nonetheless, the lack of 
heterogeneity showed a relatively stable effect for targeted interventions.  
 Many theoretically meaningful moderator analyses were unable to be completed due to 
the smaller sample of targeted versus universal interventions. However, one finding of note was 
that minority students receiving targeted interventions showed a larger effect than non-minority 
students receiving similar interventions. This suggested that minority students, in particular, 
could benefit from additional supports, and particularly those that were delivered via parent 
trainings and in the home environment. Also of note is the juxtaposition of the effect for at-risk 
students receiving universal interventions (g = .21) and the effect for at-risk students receiving 
targeted interventions (g = .48). Though not directly comparable, this finding suggested that 
students who were at-risk could benefit more from targeted interventions, rather than universal 
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interventions designed to support all students. This makes sense considering targeted 
interventions generally offer supports specific to students’ areas of need, involve one-to-one 
training, and are more intensive than universal interventions delivered to all students.  
Generalizability of Conclusions 
 Generalizability statements should be made with caution based on the results of this 
meta-analysis, particularly by program. Though it indeed appears that not all SEL programs are 
equally effective for preschoolers, we cannot make causal claims due to the observational nature 
of moderator analyses (i.e., studies were not randomly assigned to intervention condition but 
instead were observed qualities of the data). Because of the observational nature of these 
analyses, no causal statements can be made comparing one program to another.   
 Generalizability to K-12 education based on results from preschoolers should also be 
made with extreme caution. In Durlak et al.’s (2011) meta-analysis of universal K-12 programs, 
interventions that were delivered in school settings by school personnel showed the largest effect 
sizes. However, in this meta-analysis, universal programs that were delivered by preschool 
classroom teachers showed the smallest effect sizes when considering different delivery settings. 
Larger effect sizes were found in universal interventions that combined parent-delivered 
interventions in the home with teacher-delivered interventions at school. Stacking intervention 
contexts appeared to be associated with increased gains for students in this study, and echoes 
claims made from economic data for the cost-effectiveness of stacking intervention programs 
(Foster et al., 2007). Given the uniqueness of the preschool years, in which students spend less 
time in school and more time at home compared to their school-aged counterparts, it is logical 
that interventions combining both parent and teacher intervention components have been 
successful in helping preschoolers develop social and emotional skills (e.g., Foster, Olchowski, 
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& Webster-Stratton 2007; Landry et al., 2017; Sandy & Boardman, 2000; Webster-Stratton & 
Herman, 2010). This notion is also theoretically supported by ecological systems theory, as both 
the home and school interact within the preschooler’s most immediate mesosystem 
(Bronfrenbrenner, 1986). The results of the present study suggest that establishing continuity of 
SEL intervention components across both systems may increase its benefits for the child, 
particularly for preschoolers.   
 Additionally, intervention curricula seem to show varying levels of efficacy with 
different age groups of students. Tools of the Mind has been shown to have much larger effect 
sizes with kindergarten and first-grade students than in the present studies with preschoolers 
(Blair & Cybele Raver, 2014). Perhaps slightly older children have developmental capabilities 
(e.g., those related to metacognition) that allow them to benefit more from this particular 
intervention, which heavily targets self-regulation. In general, findings from one age group of 
students should not be generalized to students of different age groups, particularly in a preschool 
context, in which developmental implications are different from those of school-aged children. 
Additionally, findings from the targeted interventions in this study cannot be generalized to 
programs implemented in universal settings. 
Methodological Limitations and Future Research  
 This meta-analysis is not without limitations. First, there were a small number of studies 
in several of the subgroup analyses, particularly in targeted intervention analyses such as study 
design, intervention type, and fidelity of implementation. As a result, these effect size estimates 
may be less accurate due to the lack of power, and should be interpreted cautiously.  
 Second, there was a limited amount of gray literature included in the final meta-analysis. 
Although some gray literature was uncovered during our search process (e.g., dissertations, 
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conference papers, private reports), many of the studies were excluded due to non-rigorous study 
designs. This may have resulted in a trade-off; losing much of the gray literature increased the 
threat of publication bias, though benefits in accuracy of assessment were likely gained by 
including only studies with high-quality design. A future study could repeat this analysis using 
any type of quasi-experimental pre/post control group design primary study, as opposed to only 
those with established baseline equivalence or statistical controls.  
 Additionally, there are effect sizes reported in this meta-analysis that remain uncorrected 
for cluster-randomized designs, in which results are reported at the student-level, rather than the 
unit of randomization (in many cases, either the district, school, or classroom). As a result, the 
variances of the effect sizes are likely underestimated. In addition, the standard errors are also 
biased, which then influence Q-statistics computed in all moderator analyses. Therefore, it is 
likely that in addition to effect size estimates being biased, we also may have had an increased 
Type I error rate for all subgroup analyses completed with uncorrected effect sizes.  Of all 
included studies that remained uncorrected (i.e., effect sizes reported were not from hierarchical 
linear modeling analysis approaches), only two reported any ICC information, but these were 
reported as a range across all outcomes, rather than as individual ICCs per outcome. Therefore, 
the decision was made not to use an ICC within the range to generate the effect size correction 
factor, as an accurate ICC estimate is pivotal to calculating the effect size and variance correction 
precisely (Hedges, 2007). Whereas benchmark ICCs exist for other academic subjects such as 
math and science (Hedges & Hedberg, 2007), benchmarks for the SEL domain do not currently 
exist. Authors of primary evaluation studies should ideally report ICCs in their manuscripts so 
that future meta-analyses in the SEL field can correct the effect size estimates for cluster-
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randomized designs. This correction for cluster-randomization remains uncommon, with only 
three of 60 reviewed meta-analyses employing this correction (Hedges, 2007).  
 In addition to being uncorrected for cluster-randomized, it is likely that there is also 
publication bias present in this analysis, and as a result the effect sizes computed are likely 
overestimated. Trim and fill analysis of all universal interventions combined showed evidence of 
publication bias, and while this can be partially attributed to extreme heterogeneity, is still likely 
indicative that publication bias does exist. Schafer and Schwarz (2019) recently reported that 
effects are likely overestimated across sub-disciplines as a result of publication bias. In their 
study, they found that effects from pre-registered studies (median r =.16) were much smaller 
than effects from studies without pre-registration (median r = .36). This suggests that subfields in 
general likely have biased average effects, and this phenomenon is an inherent limitation to all 
meta-analyses.  
 Also regarding the effect sizes in the meta-analysis, multiple methods were used to 
collect data in each of the primary studies (i.e., student tasks, parent-report, teacher-report, and 
observer reports). Several measures reported unacceptable reliability estimates, with estimates as 
low as α = .47 for several parent rating scales. In addition to concerns about reliability, there is 
also often limited agreement between report types. Reports coming from the same informants 
intended to measure the same skills often vary from one another (De Los Reyes et al., 2015), 
which adds a source of variance that makes it difficult to determine the true score for each social 
and emotional skill measured in this analysis.  
 Last, this meta-analysis only considered the development of social and emotional skills 
and the reduction of problem behaviors as outcomes of interest. Besides the theoretical focus on 
preschool SEL outcomes in this review, another reason for this was that these were the 
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predominant outcomes included at the preschool level. Academic achievement was only included 
as an outcome in a handful of reviewed studies, and therefore there was not enough information 
for indicators of achievement to have included it in the analysis. We know that SEL programs 
are intended to bolster a slew of other meaningful outcomes for students, including improved 
school attendance, increased academic achievement, and increased positive attitudes toward 
school (e.g., Brackett & Rivers, 2014; Jones, Brown, Hoglund, & Aber, 2010; Zins et al., 2004). 
Future studies could expand on the SEL outcomes collected in this study by including such 
additional outcome measures of interest, and for preschoolers in particular, measures of school 
readiness.  
Implications for Research and Policy. Findings from this meta-analysis can inform 
researchers evaluating SEL interventions. Variables such as fidelity of implementation and 
attrition are critical factors in considering the effectiveness of SEL programs, yet only roughly 
half of the primary studies included in this review reported any information on them. 
Considering these variables in intervention studies is critical, and should be prioritized by 
researchers in this field. Additionally, this study calls into focus the relevance of reporting effects 
that take into account the unit of randomization; primary studies that employ cluster-randomized 
designed should aim to either report effect sizes that are corrected for the nested data structure 
(i.e., through the use of hierarchical linear modeling) or report ICCs in addition to effects at the 
individual level.  
 Overall, the findings of this meta-analysis suggest that preschoolers benefit from 
receiving SEL interventions. Exposure to both universal and targeted SEL interventions resulted 
in gains in the development of social and emotional skills and the reduction of problem 
behaviors. Early intervention, both universal and targeted, is worth investing in, particularly 
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during the preschool years, when children have perhaps the greatest potential in terms of 
development. However, not all intervention programs showed the same effect sizes. 
Furthermore, effects were larger for at-risk students receiving targeted interventions than for at-
risk students receiving universal interventions.  
 In summary, we recommend that those wishing to implement SEL programs use high-
quality, rigorously evaluated, setting and age-specific evidence in selecting a developmentally 
appropriate SEL program that will benefit their students. We support McClelland’s (2017) notion 
that many factors influence intervention effectiveness, and “a one-size-fits-all approach to 
intervention may not help all children” (p. 39). Therefore, policy makers and educators should 
consider the unique needs of the preschool population carefully before investing in a SEL 
program for their students, in addition to the specific needs of the particular preschoolers they 
wish to serve. The early years of development are too critical for practitioners not to select 




Chapter 3: Development of a Self-Report Big Five Social and Emotional Skill Measure for 
Elementary School Students 
 What matters is what is measured. This adage holds true in today’s education system, 
with measurement associated with value; measuring a skill signifies to students and parents that 
the skill is important and that teachers and administrators want students to develop said skill. As 
SEL continues to gain momentum and popularity in the 21st century educational sphere, the 
ability to reliably and measure student social and emotional skills is becoming an increasingly 
important topic. Obtaining reliable and valid measures of social and emotional skills, however, is 
not always straightforward, and there are many challenges involved. This chapter discusses some 
of the obstacles associated with measuring social and emotional skills in elementary-aged 
students and common approaches used in the field, and describe the development of innovative 
items under the Big Five framework that can be used to potentially obtain a more valid measure 
of student social and emotional skills. The development of sound assessments to measure student 
social and emotional skills is critical to the field for multiple reasons; evaluations can be more 
precisely evaluated, educators can effectively identify student strengths and areas for growth, 
student growth can be more accurately monitored, and interventions can be explicitly tailored to 
demonstrated areas of need.  
Assessment of Social and Emotional Skills  
 SEL is defined as the process of developing the competencies to recognize and manage 
emotions, develop concern for others, establish positive relationship, make responsible decisions, 
and handle challenging situations effectively (CASEL 2017). The term SEL describes the 
process through which students receive instruction, generally in the form of universal social and 
emotional learning interventions, (e.g., Humphrey, 2013), that are aimed at developing their 
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social and emotional skills. Social and emotional skills are defined as “individual characteristics 
that originate from biological predispositions and environmental factors, manifested as consistent 
patterns of thoughts, feelings, and behaviors, developed through formal and informal learning 
experiences, and that influence different outcomes throughout the individual’s life” (John & 
DeFruyt, 2015, p. 4). SEL has been associated with improved student outcomes such as 
increased social and emotional skills, positive attitudes toward school, decreases in problematic 
behavior, and improved academic performance (Durlak et al., 2011).   
 Assessing social and emotional skills is key for several reasons. First, valid and reliable 
social and emotional skill assessments are critical in order to be able to evaluate SEL 
interventions with a high degree of precision. If assessments with low reliabilities are used in 
evaluation studies, this can call into question the results of the study (Schmidt & Hunter, 2004). 
Second, assessments are key in being able to measure and monitor student skill development. 
Third, assessments of social and emotional skills can be used formatively by teachers to guide 
classroom practices, interventions, and by students to monitor their own skill development 
(Marzano, 2015; Murano, Martin, Burrus, & Roberts, 2018). Additionally, assessments can be 
used to identify students who may be at risk and could benefit from Tier II and Tier III 
interventions, or simply early intervention (Denham, 2015, LeBuffe et al., 2018; Robbins et al., 
2006).   
 Common Approaches to Measuring Social and Emotional Skills. Many assessments 
exist for student social and emotional skills in the elementary years. As discussed previously 
(Chapter 1), many different organizing frameworks exist for student social and emotional skills; 
likewise, different assessments measure different sets of skills according to which framework 
they are based upon. This lack of shared definitions and conceptual frameworks certainly present 
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a challenge and have implications for measurement (Abrahams et al., 2019). Assessment 
frameworks aside, various methods such as observer report, student self-report, and other-
informant (i.e., parents, teachers) are frequently used to measure social and emotional skills in 
elementary-aged students (Denham, 2015).  
 Observer ratings. Observer ratings can be very effective in measuring student social and 
emotional skills (Denham, 2015; Whitcomb, 2013). This approach involves a trained observer 
who directly observes target students either in naturalistic (classroom or home) or lab settings. 
The observer reports on target student behaviors, usually via a rating or coding system. Their 
observations are then coded and analyzed. This method can be particularly useful for preschool 
populations (Robinson & Eyeberg, 1981), as well as for at-risk or targeted students (McKown, 
2015).  Though this approach is beneficial in that it provides direct observations of target 
students by trained, unbiased raters, this approach is not always feasible. It can be very time 
consuming (i.e., time spent training observers and establishing inter-rater reliability, time spent 
observing target students, coding observations, and analyzing observations) and costly (Denham, 
2015).  Examples of commonly used observer rating scales include the Dyadic Parent–Child 
Interaction Coding System, which is frequently used with preschool children (DPICS; Robinson 
& Eyeberg, 1981), and the Social Skills Rating Scales, which is used for elementary school 
children (SSRS; Elliot, Gresham, Freeman, & McCloskey, 1988).    
 Self-report ratings. Student self-report is another approach to measuring social and 
emotional skills in elementary-school aged children. In this approach, students are asked to 
answer questions about themselves, their behaviors, and about the ways in which they would 
react in certain situations. Items are written to measure different social and emotional skills, and 
are often phrased as positive behaviors (Denham, 2015). The questions students answer are 
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typically Likert-type items in which they rate how strongly they agree or disagree with a 
statement (i.e., “I care about how others are feeling”). Whereas preschool-aged students are 
unable to provide reliable informant ratings on Likert items, instruments have been validated that 
collect student self-report data from students as young as five years old (e.g., SSIS; Gresham & 
Elliot, 2008). Common student-report measures of social and emotional skills include the Social 
Skills Improvement System Rating Scales (SSIS; Gresham & Elliot, 2008), the Behavioral and 
Emotional Rating Scale (BERS-2; Buckley, Ryser, Reid, & Epstein, 2006), CORE district 
surveys of social and emotional skills (West, Buckley, Krachman, & Bookman, 2018), and 
Panorama’s Social and Emotional Learning measures (Panorama, 2016).  
 Parent- and teacher-ratings. Parent- and teacher-rating scales are also common 
approaches to measuring student social and emotional skills. Items are often similar to items in 
student self-report assessments in their use of Likert items, but in this approach, adults who 
know the target child well (i.e., teachers, counselors, or parents) respond to questions about the 
child, rather than the child directly. Using other-informant ratings can be advantageous because 
they can mitigate social desirability bias that may come into play when respondents are rating 
their own behaviors (e.g., Poropat, 2014). Additionally, they are also the best option to use when 
students are too young to accurately assess their own skills or beliefs (Lipnevich et al., 2013).   
On the other hand, other-informant ratings contain their own rater-dependent biases. For 
example, one teacher’s rating of a student may be very different from another teacher’s rating of 
the same student based on factors such as class content, interpersonal relationships between the 
teacher and the student, and interactions between course content and the student’s typical 
behaviors. Additionally, parent- and teacher-reports are often inconsistent with one another 
(Abrahams et al., 2019), and discrepancies are often seen between informant reports and student 
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self-reports. Additionally, raters with a close bond with the target student will likely provide 
inflated ratings (Lipnevich et al., 2013). Examples of common parent- and teacher-report 
measures of social and emotional skills include the Devereux Student Strengths Assessment 
(DESSA; LeBuffe, Shapiro, & Naglieri, 2009), the Social-Emotional Assets and Resilience Scale 
(SEARS; Merrell, Cohn, & Tom, 2011), as well as parent and teacher forms of the Social Skills 
Improvement System Rating Scales (SSIS; Gresham & Elliot, 2008) and the Behavioral and 
Emotional Rating Scale (BERS-2; Benner, Beaudoin, Mooney, Uhing, & Pierce, 2008). Each of 
these measures make use of checklists and/or Likert items.  
 Challenges with existing measures. One shortcoming we see in particular with student 
self-report and other-informant assessments in the social and emotional domain is the reliance on 
exclusively Likert-type items (e.g., Davidson, Crowder, Gordon, Domotrovich, Brown, & Hayes, 
2018; LeBuffe, Shapiro, & Robitaille, 2018; West et al., 2018). Likert items, while convenient to 
administer and appropriate for low-stakes testing, have a variety of response biases and other 
issues associated with them, which can impact the validity of scores obtained. First, Likert-scale 
items are very easy to fake (Ziegler, MacCann, & Roberts, 2012). That is, respondents can easily 
answer in a matter that they perceive as being socially desirable (i.e., what they think they should 
answer, based on how others would perceive their answer), which then results in inflated mean 
scores on scales perceived as socially desirable (Viswesvaran & Ones, 1999). Easy fakeability is 
particularly problematic in high-stakes setting, such as admissions assessments, or in situations 
where assessments are used as screeners, in which test-takers could easily fake answers that 
would make them appear to not demonstrate problematic behaviors.  
 Reference bias is also a major concern in Likert types. Reference bias describes a 
response pattern in which people from different regions, backgrounds, levels of education, or 
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norm groups may answer a question differently because each person’s reference standard is 
dependent on his or own unique life experience (Kankaras, 2017). For example, a student may be 
asked rate how much they agree with the statement “I help other students”. One student’s 
standard of “being helpful” may be different from other students’ standard of helpful behavior. A 
study by Tuttle et al. (2013) also proved an illustrative example of reference bias. This study 
involved students enrolled in Knowledge is Power Program (KIPP) schools, a network of high-
performing “no-excuse” model charter schools, and matched control schools. KIPP students 
reported spending more time on homework each night than students at matched control schools 
and showed higher standardized test scores. However, KIPP students’ self-reported scores on 
conscientiousness items were lower compared to students in control schools. We would expect to 
see higher levels of conscientiousness in these students, considering they self-reported spending 
more time on homework each night, and are expected to regularly work very hard by staff at 
their schools. An individual’s sense of competency in an individual domain may also lead them 
to judge his or own behaviors more harshly (Kruger & Dunning, 1999). Additionally, reference 
bias is potentially problematic when response options such as rarely, often, or sometimes are 
used; a frequency one respondent considers rarely may be categorized as often by another 
respondent (Pace & Friedlander, 1982). This is particularly salient when considering group 
differences in situations such as access to school resources, home and community SES, and 
student work habits. 
 The use of Likert items also elicits several response pattern biases, which can affect the 
validity of obtained scores. The extreme response style is the respondent’s tendency to choose 
extreme response categories on an item, which can artificially inflate participant’s scores on a 
scale. On the other hand, the midpoint response style bias is the tendency to systematically select 
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response options toward the middle of the response scale, rather at the extremes. Acquiescence 
bias, or the tendency to consistently agree with statements, regardless of item content, is another 
response style bias that can inflate scale scores derived from Likert items, as well as affect scale 
internal consistency (Kankaraš, 2017) 
Innovative Approaches to Measuring Social and Emotional Skills 
 Alternative approaches exist that can be used to measure social and emotional skills (e.g., 
Lipnevich et al., 2013). These approaches can mitigate shortcomings that are associated with 
Likert-type items, and are recommended as alternative ways to measure social and emotional 
skills, particularly for children (Abrahams et al., 2019; Lipnevich et al., 2013). This chapter 
focuses on two innovative item types in particular: forced choice items and situational judgment 
test items.  
 Forced choice. The use of forced choice items can be advantageous in overcoming the 
social desirability bias that is common in Likert items. Instead of the traditional Likert approach, 
in which one stimulus is presented at a time, forced choice items present two or more adjectives 
or statements to respondents, each of which differs in trait-related content. Different item formats 
exist, but the commonality is that participants must differentiate which describe them most and 
which describe them least. This can be done by ranking, or by selecting only a single option for 
most and a single option for least (Lipnevich et al., 2013).The use of forced choice items is 
desirable because they can mitigate several biases associated with Likert items. First, they are 
more difficult to fake than Likert items because participants cannot rate themselves highly on all 
positive statements; instead they must choose between them (Salgado & Tauriz, 2014; Stark, 
Chernyshenko, & Drasgow, 2005). In addition to being more robust to faking, forced choice 
items also mitigate the issue of reference bias that emerged when Likert items are used (Jackson, 
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Wroblewski, & Ashton, 2000; Stark et al., 2005). Additionally, they have demonstrated 
increased criterion validity estimates over Likert items (Bartram, 2007). Last, the respondent 
only makes comparisons at the trait level within themselves; there are no comparisons with 
others or other entities that are dependent on the individual’s points of reference.   
 Situational judgment tests. The use of situational judgment test (SJT) items can also be 
advantageous over Likert items, and are recommended as alternative assessment solutions for 
children (Abrahams et al, 2019). In SJT items, respondents are presented with a scenario that 
they would likely encounter in a daily setting. In addition to the scenario, several plausible 
behavioral responses are also presented. The respondent then rates (using a Likert scale) how 
likely they would be to engage in each of the behavioral response options. Scenarios presented to 
respondents should be both age- and context-relevant; doing so results in high validity. SJTs are 
advantageous over Likert items because they require more subtle and complex judgments, which 
can more precisely measure nuanced constructs (Lipnevich et al., 2013). They are also more 
difficult to fake than traditional Likert items, considering the most socially desirable response 
option is not always clear (Hooper, Cullen and Sackett, 2006). Additionally, they show high 
predictive validity in educational settings (Lievens & Sackett, 2012; Wang, MacCann, Zhuang, 
Liu, & Roberts, 2009).    
Assessment Framework  
 As discussed in Chapter 1, a slew of frameworks exist in the field; therefore, as do a 
myriad of options for an assessment framework. The Big Five framework was selected as the 
assessment framework for developing innovative items for several reasons. Borrowed from 
personality psychology, this framework was neither decided upon nor created, per say, but rather 
discovered via a lexical analysis of words in the English language (Allport & Odbert, 1936). This 
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is the first advantage of the Big Five; its structure is empirically based, rather than a framework 
that was developed by expert consensus or theory alone. Another advantage is its cross-cultural 
generalizability; the factor structure of the Big Five has been confirmed in replication studies 
throughout the world (e.g., McCrae & Terracciano, 2005; Schmitt, Allik, McCrae, & Benet-
Martinez, 2007). These factors serve as an organizing framework because many social and 
emotional skills can be considered facet-level components of these factors. For example, grit, 
responsibility, and organization all represent facets of conscientiousness, and empathy, 
teamwork, and cooperation all represent facets of agreeableness (see Burrus & Brenneman, 
2017, for a full review). In this sense, the Big Five framework can be used as a “Rosetta Stone” 
in order to make sense of different terms economists, psychologist, sociologists, and policy 
makers frequently interchange in discussing noncognitive skills (Roberts et al., 2015).  
Additionally, meta-analytic evidence supports the predictive validity of the Big Five in 
educational and workforce success (e.g., Barrick, Mount, & Judge, 2001; Poropat, 2009). For 
these reasons, the Big Five has been recommended as a universal framework for social and 
emotional skills by many (e.g., Abrahams et al., 2019; John & DeFruyt, 2015; Kautz, Heckman, 
Diris, TerWeel, & Borghans, 2014; Kyllonen, Lipnevich, Burrus, & Roberts, 2014; Primi, John, 
Santos, & De Fruyt, 2017), and is currently being used as the organizing framework for the 
Organization for Economic Cooperation and Development (OECD) worldwide study on student 
social and emotional skills (Chernyshenko et al., 2018).   
 Big Five Structure in Elementary-Aged Students. Use of the Big Five as an 
assessment framework is also supported by evidence showing that the five factor structure 
emerges in elementary-school aged children. Chernyshekno et al., (2019) questioned whether or 
not a commonly used adult structure of personality was appropriate for children; based on the 
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body of literature on child personality, the answer was unequivocally “yes.” Several studies have 
confirmed the structure of personality in childhood is very similar to the factor structure in 
adults, and though the facet level changes slightly, the five factors have shown to consistently 
replicate in factor structure and internal consistency across countries in parent-report measures 
across age groups and across countries (Halverson et al., 2003; Mervielde & DeFruyt, 1999; 
Tackett et al., 2012). Of particular interest, the factor structure replicated in the 8-11 age group 
across the three studies with good model fit, factor loadings on the target factor ranging from .51 
- .91, and internal reliabilities ranging from .72 to .95.  In one study, the emotional stability 
factor proved to be the most difficult to replicate, and neuroticism items correlated highly with 
(dis)agreeableness, resulting in less differentiation between the agreeableness and emotional 
stability factors compared to research with adults (Tackett et al., 2012).  
 The Inventory of Child Individual Differences (ICID; Halverson et al., 2003) and the 
Hierarchical Personality for Children (HiPIC; Mervielde & DeFruyt, 1999) emerged from these 
studies, and these are valid and reliable informant-report measures of child personality that 
support the empirical structure of the Big Five. Parent-report ratings on children as young as 
three years old showed the best model fit with a five-factor model, with emerging constructs 
analogous to those specified by the Big Five (Halverson et al., 2003). Additionally, this structure 
has been replicated in several studies which included participants inside and outside of the 
United States (Chernyshenko et al., 2018). Predictive relationships with other variables are also 
fairly consistent between elementary school-aged students and older children and adults. The 
bivariate correlation between Conscientiousness and academic performance remains the 
strongest relationship in other-informant reports of elementary school students’ personality (r = 
.43), followed by the correlation between Openness to Experience and academic performance (r 
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= .37; Poropat, 2014). This suggests the Big Five can be used to bridge the childhood through 
workforce continuum, as the structure is consistently replicated with children as young as five 
years old. Taken together, this provides support for the selection of the Big Five as an assessment 
framework.   
 Predictive Validity of the Big Five in Academic Contexts. Social and emotional skills 
show strong predictive validity for a range of desirable outcomes in educational contexts. 
Poropat’s (2009) meta-analysis reported correlations at the primary education level between 
grade point average and Big Five factors. All factors significantly correlated with grade point 
average, with relatively similar magnitudes. Correlations are as follows: conscientiousness (r = 
.28), agreeableness (r = .30), emotional stability (r = .20), openness (r = .24), and extraversion (r 
= .18). It also of interest to note that correlations reported by Poropat differed by grade level, 
with larger differences in correlation magnitude emerging in older students. For students in 
tertiary levels of education, correlations were as follows: conscientiousness (r = .23), 
agreeableness (r = .06), emotional stability (r = -.01), openness (r = .07), and extraversion (r = -
.03). Though factors are more similar in magnitude during early and middle childhood, we see 
that as students age, conscientiousness becomes increasingly important for student success. 
Conscientiousness is also the strongest predictor of educational attainment (Almlund et al., 
2001), followed by openness to experience.  
 Another key factor for school success is student mental health and general well-being. 
Emotional stability, agreeableness, and conscientiousness all have strong relationships with 
overall well-being, with emotional stability emerging as the best predictor for overall mental 
health. Additionally, average correlations with life satisfaction range from .17 (openness to 
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experience) to .30 (emotional stability), with conscientiousness as the second best predictor (.28), 
and agreeableness and extraversion falling just above .20 (Chernyshenko et al., 2018).  
Additionally, how students’ perceive their school environments and feel about school in general 
are related to personality variables. Positive attitudes toward school have been associated with 
emotional stability, agreeableness, and conscientiousness (Heaven, Mak, Barry, & Ciarrochi, 
2002). Additionally, school climate has been cited as being reciprocally related to student social 
and emotional skills; positive climate enables students to develop their social and emotional 
skills, and socially and emotionally competent students contribute to a school’s positive climate 
(AIR, 2016; Osher & Berg, 2017). It is therefore expected that all social and emotional skills 
would correlate moderately with school climate.   
Validity Evidence  
 In addition to an assessment having an empirically and theoretically supported 
assessment framework, it must also demonstrate validity evidence for its intended use. Validity 
is defined as “the degree to which evidence and theory support the interpretations of test scores 
for proposed uses of tests” (AERA/APA/NCME 2014, p. 11). It is this interpretation of test 
scores for the proposed use of the test, rather the test score itself, that is evaluated in terms of 
validity. If a test score is interpreted to be evaluated in more than one way (e.g., as a formative 
measure of individual skill and as an admissions test), each of these intended interpretations must 
be validated separately. It is therefore considered the most fundamental factor in developing and 
evaluating tests. Validity can be thought of as a unitary concept with multiple sources of 
evidence that can support the intended interpretation of test scores for their proposed use. Each 
source of validity evidence as outlined by the Standards (AERA/APA/NCME, 2014) is 
described below.  
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 Evidence based on test content. Evidence based on test content is the first source of 
validity evidence. This entails analyzing the relationship between the test’s actual content and the 
constructs that the test intends to measure. This can include both logical and empirical analysis 
of how well the test items map to the intended constructs they are intended to measure. This can 
also be obtained from subject matter experts (SMEs), who can review all test items and rate 
which construct they are measuring. SMEs can also categorize items across subdomains; 
moreover, inter-rater agreement can be calculated for all SME ratings as a measure of evidence 
based on test content. In education, validity evidence based on test content is the driving factor in 
the alignment movement, where key stakeholders evaluate the relationship between student 
learning standards or objectives and test content.  
 Evidence based on response processes. Evidence based on response processes deals 
with the thought processes and performance patterns that a test-taker engages in while taking the 
test. There should be a close alignment between the intended test constructs and the response 
processes that test takers exhibit. This type of evidence can help developers to fully understand 
differences in meanings or interpretations across diverse groups of test-takers. Evidence based on 
response processes is often gathered from individual responses; participants can be asked 
questions about the strategies they used to respond to certain items. Think-aloud protocols can 
also be useful in collecting this type of evidence.  
 Evidence based on internal structure. Evidence based on internal structure is defined 
as “the degree to which the relationships among test items and test components conform to the 
construct on which they proposed test score interpretations are based” (AERA/APA/NCME 
2014, p. 16). These relationships should be supported both theoretically and empirically (i.e., 
items on the same scale should correlate more highly with one another than with items on 
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different scales). Other empirical evidence, such as results of factor analysis and latent class 
analysis, can also serve as evidence based on internal structure. Differential item functioning, or 
systematic differences in response patterns between different groups of test-takers, is also a 
component of internal structure; most developers intend for all test items to work the same way 
for different groups of test-takers.  
 Evidence of specific relations with other variables. Evidence of specific relations with 
other variables should also be evaluated. Convergent evidence demonstrates that the test has 
strong relationships with other measures that are intended to measure the same or similar 
constructs. Discriminant evidence demonstrates that the test score relates less closely with scores 
on tests that are intended to measure different constructs. Test-criterion relationships show how 
accurately test scores predict criterion performance. This criterion performance measure is a 
separate construct and is hypothesized to be predicted by the test. It can be measured either at the 
same time as the test (concurrent) or a point later in time (predictive). Additionally, collecting 
evidence on how well validity evidence can be generalized to other groups of test takers who 
were not participants in original validation work is an important consideration in the validation 
process.  
 Evidence for validity and consequences of testing. Evidence for validity and 
consequences deals with the interpretations of test scores and how individuals receiving test 
scores from an assessment will use them. An important aspect of this source of validity evidence 
is avoiding unintended consequences. For example, if a disproportionate number of minority 
students are being denied admission to a university using an assessment for admissions as a 
result of an issue with the test such as construct-irrelevant components, this would be an example 
of an unintended consequence of a test. This source of evidence also deals with the claims that 
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can be made based on assessment. For example, formative assessments intended to track growth 
and progress should not be used as selection tools or in high-stakes settings.  
 A sound validity argument requires multiple sources of validity evidence. The validation 
process should not be thought of a one-time activity, but rather an activity that will continue 
throughout the lifetime of a test. Higher stakes assessments would require more and stronger 
validity evidence, though all tests, regardless of their stakes and intended use, should be 
developed with a high prioritization of test validity. 
Present Study  
 Given the current lack of assessments centered upon a single framework, the reliance on 
Likert items for the majority of social and emotional skills assessment, and the utility of the Big 
Five as an assessment framework for the development of social and emotional skill assessments, 
the goal of the current study is to develop and validate Likert items, situational judgment test 
items, and forced choice items to measure elementary students’ social and emotional skills. The 
intended purpose of the assessment is to serve as a formative tool; one that can provide teachers, 
parents, and students with insight into students’ social and emotional skill development. We used 
data from the ACT® Tessera® Elementary school pilot study, which uses the Big Five as an 
assessment framework and measured five social and emotional skills, each of which aligns to a 
Big Five trait: Grit, Teamwork, Resilience, Curiosity, and Leadership., We sought to determine 
if innovative item types could effectively be used to measure social and emotional skills in third- 
through fifth-grade students. Likert items, forced choice items, and situational judgment items 
written to measure each social emotional skill were used. Moreover, items involved the use of 
images, which were designed to be engaging and reduce reading load for young students in order 
to make a self-report assessment feasible. This study focuses in particular on obtaining validity 
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evidence based on internal structure and relations with other variables. All of the new items were 
expected to demonstrate internal consistency, convergent, and discriminant validity. 
Additionally, innovative items were expected to show improved criterion validity estimates and 
increase predictive validity of school achievement over and above Likert scores alone 
considering past research demonstrating increased criterion validity for forced choice and 
situational judgment test items. Research questions were as follows. All results were predicted to 
provide supporting validity evidence for the new items.  
1. Do Likert items fit a five-factor model and load on their intended factors?  
2. Do Likert scales show acceptable reliability estimates (α > .70)?  
3. Do SJT items fit a five-factor model and load on their intended factors?  
4. Do SJT judgment test scales show acceptable reliability estimates?  
5. Do interscale correlations show evidence of convergent and discriminant validity across 
and between item types?  
6. Do Likert, forced choice, and SJT scales demonstrate criterion validity evidence?  
7. Do forced choice and SJT items outperform Likert items in terms of convergent, 
discriminant, and predictive validity evidence? 




 Schools were recruited to participate in the ACT® Tessera® pilot study for elementary 
school-aged students based on past district-level interest in SEL initiatives. Target schools were 
primarily located in the Midwest and several schools were located in the Northeast and West. For 
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all schools electing to participate, consent was obtained and administrators arranged 
administration procedures for students in the target grade levels(s) within the school. Students 
were administered the assessment during the school day in their respective school between 
January and May of 2018. Participants in this sample included 1,364 elementary school students 
in third (n = 488), fourth (n = 521), and fifth (n = 342) grade from twelve elementary schools in 
geographically diverse locations throughout the United States. Thirteen students did not report 
their grade. Participating students were a mean age of 9.64 years old (SD = .98). Just under 52% 
of participants were females, 46.3% were males, and the remaining 1.8% of the sample chose not 
to report their gender. Students in the sample identified their ethnicity as: American 
Indian/Alaska Native (2.4%), Asian (1.0%),  Black/African American (14.0%), Hispanic/Latino 
(3.1%), Native Hawaiian/Other Pacific Islander (0.6%), White (56.8%), or as identifying with 
two or more races (9.1%). The remaining students (12.6%) chose not to respond.  
Materials  
 Each participant was administered the pilot version of ACT Tessera for elementary 
school students. The assessment measures five social and emotional skills: Grit, Teamwork, 
Resilience, Curiosity, and Leadership. Table 3 defines each social and emotional skill and shows 
how it aligns to the Big Five framework. Likert, forced choice, and SJT items were written in 
order to capture the skill definitions described below in Table 3. All item writers were SMEs and 
were either PhD students or held PhDs in psychology. Likert and forced choice items made use 
of images, each of which described an adjective related to its respective social and emotional 
skill. Images were gender neutral and were intended to increase engagement and decrease 
cognitive load for younger students. SJT items were written in order to capture critical incidents 
that were reflective of the students’ age ranges, and had high face validity for school settings. 
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Five behavioral response options were included in each situation, each ranging in difficulty with 
the intention to capture various levels of the skill. A cognitive laboratory study was conducted 
with third, fourth, and fifth grade students prior to the final item pool being piloted, and final 
item revisions were made based on the results of the cognitive labs. In addition to the five social 
and emotional skills, the assessment also measured life satisfaction, attitude toward school, 
school climate, and asked students to self-report their GPA. These additional outcomes were 
collected in order to assess the validity of the social and emotional skill scales.  
 
Table 3. Social and Emotional Skill Definitions and Big Five Alignment  
Social and 
Emotional Skill Big Five Factor  Skill Definition 
Grit Conscientiousness The extent to which a student’s actions demonstrate 
persistence, goal striving, reliability, dependability, and 
attention to detail at school 
Teamwork Agreeableness The extent to which a student’s actions demonstrate 
collaboration, empathy, helpfulness, trust, and 
trustworthiness 
Resilience Emotional Stability The extent to which a student’s actions demonstrate 
stress management, emotional regulation, a positive 
response to setbacks, and poise 
Curiosity Openness to Experience The extent to which a student’s actions demonstrate 
creativity, inquisitiveness, flexibility, open mindedness, 
and embracing diversity 
Leadership Extraversion The extent to which a student’s actions demonstrate 
assertiveness, influence, optimism, and enthusiasm 
  
 Likert scales. Six Likert items measured each skill, resulting in 30 total Likert items and 
five resulting scales consisting of Likert items. Each item was presented as an image with an 
accompanying descriptive adjective (see Figure 3 for a sample Likert item). Respondents rated 
how well each of the adjectives described them on a 4-point scale (Not like me at all, Kind of like 
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me, Mostly like me, A lot like me). For Likert items, the two negatively keyed items per scale 
were reverse scored and then the scale score was derived by taking the mean score of the six 
items per scale. This resulted in a scale score for each social and emotional skill. Figure 3 shows 
a sample Likert item.  




 Situational judgment tests. Two SJT items were administered to measure each social 
and emotional skill (with the exception of the Grit scale, which included four items to reflect two 
separate facets of conscientiousness). Each item contained a stem, which presented a 
developmentally relevant scenario the student would be likely to experience, and then five 
response options, each of which offered a different behavioral response to the scenario. 
Respondents rated how likely they would be to engage in each of the behavioral responses on a 
4-point scale (Would not do for sure, Might not do, Might do, Would do for sure). Each response 
option was scored as a separate indicator of the skill, resulting in ten items contributing to each 
SJT scale score (20 items for the Grit scale). The directionality of item scoring was determined 
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empirically based on the direction of the correlation with the item’s respective Likert scale (e.g., 
individual Grit SJT items were correlated with the Likert Grit scale score) in addition to SME 
review of item content. Items that negatively correlated with their respective Likert scale score 
were reverse scored. Figure 4 shows a sample SJT item.  
Figure 4. Sample Situational Judgment Test Item  
 
 Forced choice items. The forced choice section consisted of 30 total items (six per skill) 
that were arranged into ten triads. Each triad contained three items, each of which measured a 
different skill. Within each triad, two of the items were positively keyed and one was negatively 
keyed. The items that were used in the triads were the same images with accompanying 
adjectives that appeared in the Likert scales. In each triad, respondents selected which of the 
three adjectives is most like them and which is least like them. An ipsative approach was used to 
compute scores for each of the forced choice scales. Each forced scale score was generated by 
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combining the responses from each of the six mono-trait items that appear in the forced choice 
section of the assessment. A rank order was first generated from the participant responses (Most 
like me=3, Not selected=2, Least like me=1). The scale score was then generated by taking the 
mean of each of the rank order values that came from how the respondent ranked the six 
teamwork items relatively to items measuring other skills (1, 2, or 3), with negatively keyed 
items reverse scored. Figure 5 shows an example forced choice triad on the Qualtrics interface, 
in which participants dragged and dropped the images into their corresponding boxes.  





 Life satisfaction. This scale consists of seven Likert items that measure respondents’ 
self-reported satisfaction with life. This scale was modified to be appropriate for elementary 
school-aged students from Huebner’s (1991) Student’s Life Satisfaction Scale, which has been 
shown to have acceptable psychometric qualities. Respondents rated how much they agreed with 
each of the statements on a 4-point Likert scale (Disagree a lot, Disagree a little, Agree a little, 
Agree a lot). Sample items included “I have a good life” and “I wish some things in my life were 
different” (reversed item). A scale score was derived by reversing negatively keyed items and 
computing the mean score of the seven items.  
 Attitudes toward school. This scale consisted of four Likert items that measure students’ 
attitudes toward school. This scale was adapted from PISA items that measured students’ 
attitudes toward mathematics (OECD, 2012). Respondents rated how much they agreed with 
each of the statements on a 4-point Likert scale (Disagree a lot, Disagree a little, Agree a little, 
Agree a lot). Sample items included “I learn things in school that are important” and “School is 
a waste of my time” (reversed item).  A scale score was derived by reversing negatively keyed 
items and computing the mean score of the four items. 
 School climate. School climate was measured by six items adapted from the California 
Healthy Kids Survey (CHKS; California Department of Education, 2008). Respondents rated 
how much they agreed with each of the statements on a 4-point Likert scale (Disagree a lot, 
Disagree a little, Agree a little, Agree a lot). Sample items included “I feel like I am a part of my 
school” and “There are adults at my school who care about me.” A scale score was derived by 
reversing negatively keyed items and computing a mean score of the six items.  
 Self-reported student outcomes. Last, students were asked to self-report their academic 
performance and school attendance. Academic performance was measured by the following 
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item: Please rate how well you think you are doing in each subject. Students provided ratings for 
math, science, reading, and their overall performance in school on a 4-point Likert scale (Not 
very well, Okay, Pretty well, Very well).  
Procedure  
 All students were administered the assessment in their school setting. A total of 1,050 
students from nine schools were administered an online version of the assessment via Qualtrics, 
and 305 students from three schools were administered an identical version of the assessment, 
but in paper-and-pencil format. Students were given unlimited time to complete the assessment 
and were encouraged to ask their teachers or counselors for help if they needed assistance 
answering any of the items. On the Qualtrics form, all answers were forced, requiring all 
participants to complete the entire assessment. 
Analytic Procedure 
 Prior to analyses, data were cleaned and cases indicative of low-quality responses were 
removed. Cases were excluded for any of the following reasons: excessive missing data (>20%), 
a response time shorter than ½ of the median testing time of the student’s grade (indicating the 
student was likely not paying attention and provided random answers), variance < .1 on Likert or 
SJT items (e.g., the respondent chose the same answer for each question), or with identical 
forced choice response patterns for all items were excluded from the analyses. Of the original 
1,364 complete cases in the data set, 1,186 remained after exclusions and were used in the Likert 
item analyses, 1,202 in the SJT analyses, and 1,160 in the forced choice item analysis. 
Descriptive statistics and scale scores were computed for each scale using the respective clean 
data set per item. A final data set was created containing only cases that had no data quality 
issues with any item type (n = 1,047), and this was used to compute interscale correlations and 
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regression analyses. Within this data set, 844 students took the assessment using the Qualtrics 
form, and 203 took the assessment using the paper-and-pencil form.  
 First, a confirmatory factor analysis was completed in order to determine if the Likert 
scale items fit the Big Five structure in order to test validity based on test content. A well-fitting 
model would provide evidence that the social and emotional skill scales fit the five-factor model 
structure and are aligned to the Big Five factor structure. Confirmatory factor analysis was also 
used on the SJT scales for the same purpose, with response option treated as a single indicator of 
the target skill. Both analyses were done in R using the lavaan package. Models were assessed 
for model fit statistics including RMSEA, TLI, and CFI to determine if the model fit the data and 
provided evidence supporting test content. Additionally, factor loadings for each Likert and SJT 
item were examined to assess evidence based on internal structure.   
 Reliability analyses in line with classical test theory (CTT) were also conducted for each 
Likert, forced choice, and SJT scale. Cronbach’s alpha was calculated for each scale to examine 
internal consistency, and any problematic items were identified by using both factor loadings and 
the estimated alpha excluding each item. The goal was for all items to reach a Cronbach’s alpha 
of at least .70.  
  Correlations were computed and examined in order to determine convergent, 
discriminant, and predictive validity. Interscale correlations across method type were examined 
to determine if the social and emotional skills measured represent the five intended construct 
they were designed to. That is, correlations should be lower between different item types 
measuring different skills than the correlations between item types intended to measure the same 
skills. Relationships with the related variables life satisfaction, attitudes toward school, academic 
performance, and attendance will also be examined. For example, the Grit scales should correlate 
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most strongly academic performance, followed by Curiosity (Chernyshenko et al., 2019; 
Poropat, 2009), and Teamwork, Resilience, and Grit should show positive correlations with 
attitudes toward school (Heaven et al., 2002).   
 Last, a hierarchical regression was done in order to test the predictive validity of SJT and 
forced choice items over Likert items alone to improve the prediction of student performance. 
The Likert scale scores were entered as the first step, followed by the SJT scales, followed by the 
forced choice scales. The change in R2 was tested to determine if adding additional method types 
into the model increased the variance accounted for in self-reported academic performance over 
and above the variance accounted for by Likert items alone. All analyses were done in SPSS or 
in R with the lavaan package.  
Results 
Evidence Based on Internal Structure    
 Likert items. First, scale scores and descriptive statistics were computed for all items. 
Next, confirmatory factor analysis was done using the lavaan package in R. The Likert data were 
fit to a five-factor model with each Likert item set to load on its intended Big Five factor. Model 
fit was poor on all fit indices (RMSEA = .09; CFI = .59; .TLI = .58), and loadings ranged from 
acceptable to moderately high on each factor, with the exception of several items with poor 
loadings on their target factor. Item-level factor loadings, in addition to all item-level descriptive 







Table 4. Means, Standard Deviations, and Standardized Factor Loadings for Likert Items 
Skill Item Text M SD Loading 
Grit Messy (reversed)  3.22 0.96 0.80 
Grit Organized  2.81 1.07 0.65 
Grit Sloppy (reversed)  3.37 0.90 0.58 
Grit Careful 2.80 1.01 0.30 
Grit On-Time  2.89 0.97 0.24 
Grit Hardworking  3.21 0.85 0.21 
Teamwork Friendly 3.52 0.71 0.55 
Teamwork Nice 3.51 0.69 0.54 
Teamwork Kind 3.57 0.68 0.52 
Teamwork Cooperative 3.20 0.84 0.40 
Teamwork Mean (reversed)  3.82 0.50 0.19 
Teamwork Selfish (reversed)  1.24 0.59 0.18 
Resilience  Not worried 2.71 1.00 0.55 
Resilience  Not scared 2.79 1.05 0.49 
Resilience  Nervous (reversed)  3.14 0.87 0.47 
Resilience  Calm  2.73 0.94 0.15 
Resilience  Relaxed 2.87 1.01 0.15 
Resilience  Angry (reversed)  3.32 0.83 0.14 
Curiosity  Creative 3.23 0.97 0.77 
Curiosity  Artistic 2.93 1.12 0.76 
Curiosity  Not creative (reversed)  3.54 0.88 0.58 
Curiosity  Likes school 2.85 1.15 0.45 
Curiosity  Curious 2.85 1.01 0.40 
Curiosity  Does not like school (reversed)  3.05 1.14 0.40 
Leadership Not shy 2.89 1.10 0.83 
Leadership Shy (reversed)  3.14 1.06 0.73 
Leadership Brave 3.11 0.87 0.37 
Leadership Quiet (reversed)  2.95 1.01 0.33 
Leadership Talkative 2.99 1.01 0.31 
Leadership Energetic 3.35 0.87 0.26 
Note. Estimates are standardized loadings on each aligned Big Five factor when fit 
to a five-factor confirmatory model.  
 
 Cronbach’s alpha was also computed for each Likert scale. Alpha values were as follows: 
Grit α = .66, Teamwork α = .78, Resilience α = .47, Curiosity α = .72, and Leadership α = .64. Of 
the three scales with below desirable alpha values, only the Resilience scale could be improved 
by removing any combination of items. When the single item “Angry” was removed from the 
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scale, reliability increased to a .49, but still did not approach an acceptable reliability value of 
.70. In general, reliability estimates ranged from poor to acceptable.  
 Situational judgment test items. As described earlier, each situational response option 
was scored as a separate indicator of the target skill, resulting in ten items per situational 
judgment item scale. The exception was the Grit scale, which had four situations, resulting in 
twenty items. The data were fit to a five-factor confirmatory model with each indicator set to 
load on its intended Big Five factor. Model fit was acceptable based on the RMSEA fit statistic 
(RMSEA = .06), but poor based on other indicators of fit (CFI = .57; TLI = .56). Item-level 
means, standard deviations, and standardized loadings on the target factors are reported in Table 
















Table 5. Standardized Factor Loadings for Situational Judgment Test Items 
Item  M SD Loading   Item  M SD Loading   
GritSJT1_4_r 3.07 1.02 0.59  ResilienceSJT1_4_r 3.53 0.93 0.62  
GritSJT1_3_r 3.28 0.90 0.57  ResilienceSJT1_3_r 3.60 0.83 0.54  
GritSJT1_2_r 3.45 0.84 0.53  ResilienceSJT1_2_r 2.83 1.16 0.51  
GritSJT2_3_r 3.15 1.02 0.51  ResilienceSJT2_1_r 3.57 0.82 0.38  
GritSJT4_1_r 3.31 1.03 0.50  ResilienceSJT2_3_r 3.49 0.88 0.38  
GritSJT4_3_r 3.36 0.93 0.49  ResilienceSJT1_1 2.75 1.20 0.31  
GritSJT2_5_r 3.34 1.03 0.47  ResilienceSJT2_2_r 2.68 1.04 0.25  
GritSJT4_2_r 3.35 0.90 0.47  ResilienceSJT2_4_r 2.73 1.07 0.16  
GritSJT1_1_r 3.57 0.83 0.46  ResilienceSJT1_5 3.08 1.11 0.15  
GritSJT2_2_r 3.30 1.03 0.45  ResilienceSJT2_5 2.33 1.21 0.05  
GritSJT2_1_r 3.56 0.88 0.43  CuriositySJT2_2 2.92 1.06 0.63  
GritSJT2_3_r 3.04 1.02 0.41  CuriositySJT1_1 2.77 1.04 0.52  
GritSJT5_5_r 3.05 1.12 0.40  CuriositySJT2_3 3.04 0.99 0.49  
GritSJT2_4 3.32 0.99 0.36  CuriositySJT2_1 1.99 1.05 0.49  
GritSJT3_2_r 3.39 0.95 0.35  CuriositySJT2_4 2.44 1.06 0.34  
GritSJT1_5 3.17 1.13 0.35  CuriositySJT1_5 2.38 1.14 0.33  
GritSJT5_4 3.46 0.91 0.32  CuriositySJT2_5_r 2.71 1.23 0.12  
GritSJT3_1 2.88 1.10 0.15  CuriositySJT1_4_r 3.26 0.95 0.02  
GritSJT3_5 2.99 1.10 0.12  CuriositySJT1_3_r 1.71 0.90 -0.04  
GritSJT3_4 3.18 0.97 -.026  CuriositySJT1_2_r 3.08 0.98 -.13  
TeamworkSJT1_3_r 3.68 0.73 0.51  LeadershipSJT1_3 1.32 0.75 0.54  
TeamworkSJT2_1_r 3.28 0.97 0.47  LeadershipSJT1_1 1.28 0.69 0.48  
TeamworkSJT2_2_r 3.66 0.73 0.47  LeadershipSJT1_2 2.16 1.14 0.33  
TeamworkSJT1_4_r 3.77 0.69 0.41  LeadershipSJT4_4 2.21 1.09 0.27  
TeamworkSJT1_5_r 3.78 0.65 0.41  LeadershipSJT2_2 2.02 0.99 0.27  
TeamworkSJT1_1 3.59 0.81 0.38  LeadershipSJT2_1_r 2.17 0.97 0.13  
TeamworkSJT2_3 3.56 0.74 0.38  LeadershipSJT3_3 2.45 1.06 0.06  
TeamworkSJT1_2_r 2.82 1.15 0.37  LeadershipSJT1_5 3.23 0.95 -.14  
TeamworkSJT2_4_r 3.82 0.59 0.35  LeadershipSJT1_4 3.63 0.76 -.35  
TeamworkSJT2_5_r 2.68 1.07 0.33   LeadershipSJT5_5_r 3.57 0.81 -.36   
Note. Estimates are standardized loadings on each aligned Big Five factor when fit to a five-factor  
confirmatory model.  
  
 Cronbach’s alpha estimates were also computed for each SJT scale using the ten items 
per skill as individual items. Alpha values were as follows: Grit α = .80, Teamwork α = .76, 
Resilience α = .56, Curiosity α = .42, and Leadership α = .17. Whereas some scales lacked 
internal consistency (i.e., Leadership), other scales such as Grit, Teamwork, and Resilience 
surpassed reliability estimates from the Likert scales. These estimates are particularly meaningful 
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considering that average internal consistency ratings for SJT scales average alphas of .57 
(Campion, Ployhart, & MacKenzie, 2014). 
 Forced choice items. Forced choice items were scored ipsatively in order to obtain a 
scale scores for each skill. Reliability estimates were also computed for each scale, although 
there are notable concerns with reliability estimates from ipsatively scored items (see Discussion 
section for more information). Cronbach’s alpha estimates were as follows: Grit α = .49, 
Teamwork α = .59, Resilience α = .24, Curiosity α = .48, and Leadership α = .36. These results 
should, however, be interpreted with extreme caution given the distorted nature of reliability 
estimates resulting from ipsatively scored data.  
Evidence Based on Relations to Other Variables  
 Convergent and discriminant validity. Once all scale scores were computed, 
correlations were computed to examine convergent and discriminant validity. We were interested 
in correlations between item types (i.e., between Likert scales and forced choice scales intended 
to measure the same social and emotional skills) as evidence of convergent validity, and inter-
scale correlations as evidence of discriminant validity (i.e., scales intended to measure different 
items were not highly correlated). Table 6 contains correlations between all scales and across all 
item types. Convergent validity estimates averaged .35 for Grit, .39 for Teamwork, .25 for 
Resilience, .41 for Curiosity, and .16 for Leadership. Discriminant validity estimates averaged 







Table 6. Correlations for Likert, Situational Judgment Test, and Forced Choice Items  
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1. Likert_G --              
2. Likert_T .37* --             
3. Likert_R .32* .33* --            
4. Likert_C .28* .42* .18* --           
5. Likert_L .02 .14* .35* .07* --          
6. SJT_G .26* .35* .18* .31* .05 --         
7. SJT_T .14* .32* .12* .26* .05 .57* --        
8. SJT_R .08* .14* .22* .12* .11* .30* .27* --       
9. SJT_C  .17* .30* .03 .35* -.01 .25* .20* .13* --      
10. SJT_L -.04 -.08* -.01 -.06* -.09* -.24* -.31* -.18* -.02 --     
11. FC_G .57* .17* .24* .21* .11* .22* .13* .13* .09* -.05 --    
12. FC_T .17* .60* .21* .29* .11* .29* .25* .10* .15* -.13* .16* --   
13. FC_R .25* .27* .42* .10* .14*  .09* .08* .10* -.01 -.03 .47* .37* --  
14. FC_C .16* .24* -.01 .66* .15* .29* .24* .12* .22* -.07 .26* .29* .05 -- 
15. FC_L  .05 .07* .12* .17* .51*  .08* .09* .08* .06* 0.05 .27* .20* .15* .44* 
Note. G=Grit, T=Teamwork, R=Resilience, C=Curiosity, L=Leadership. Bolded correlations indicate two scales 
are intended to measure the same skill, and are therefore expected to be highest in magnitude.  
*p < .05               
    
 Test-criterion validity. Additionally, correlations were computed between scales for 
each item type and key outcome variables that were self-reported by students. Table 7 shows the 
correlations between each scale and students’ self-reported academic achievement, life 











Table 7. Correlations between Likert, Situational Judgment Test, and Forced Choice Items with 










1. Likert_G .21* .13* .23* .25* 
2. Likert_T .30* .21* .32* .44* 
3. Likert_R .17* .17* .11* .17* 
4. Likert_C .22* .14* .34* .37* 
5. Likert_L .09* .11* .04 .03 
6. SJT_G .25* .16* .34* .31* 
7. SJT_T .21* .13* .38* .34* 
8. SJT_R .05 .10* .14* .14* 
9. SJT_C  .07* .11* .21* .25* 
10. SJT_L -.03 .01 -.09* -.07* 
11. FC_G .13* .15* .21* .21* 
12. FC_T .15* .14* .24* .36* 
13. FC_R .08* .12* .06 .12* 
14. FC_C .16* .12* .31* .32* 
15. FC_L  .07* .10* .05 .06* 
Note. G=Grit, T=Teamwork, R=Resilience, C=Curiosity,  
L=Leadership, FC=forced choice. *p < .05 
 
 
 Predictive Validity of Innovative Item Types. Last, a hierarchical linear regression was 
conducted to determine if the addition of SJT and forced choice items into the regression model 
accounted for additional variance in student academic performance over and above the Likert 
items alone. First, cases were excluded in which students did not report their performance in 
school. With the remaining cases (n = 987), the five Likert scales were entered as the first step, 
followed by the SJT items in the second step, followed by forced choice as the last step. The 
















Likert .31 .10 .09 .76 -- 
Likert, SJT .35 .12 .11 .76 .03* 
Likert, SJT, FC  .36 .13 .12 .75 .01* 
Note. *p < .05  
 
Discussion 
 Overall, this study described the development of new Likert, SJT, and forced choice 
items designed to measure social and emotional skills aligned to the Big Five framework. 
Together, the items constitute a student self-report assessment that third, fourth, and fifth grade 
students can take in order to shed insight on their social and emotional development that does not 
rely solely on Likert items. This study provides moderate validity evidence of the new items, and 
results also highlights several places in which revisions can be made to improve the current item 
pool.  
Evidence Based on Internal Consistency  
 Likert items. In general, evidence based on internal consistency provides initial support 
for a validity argument, but indicates that changes likely need to be made to Likert items in the 
assessment in order to increase internal consistency. The Likert items did not fit the five factor 
model particularly well. Given the past body of literature that supports the replicability of the Big 
Five structure with 8- to 11-year-old students (Halverson et al., 2003; Mervielde & DeFruyt, 
1999; Tackett et al., 2012), this is likely attributable to the item content, rather than the 
theoretical model or factor structure. The data make clear that some items did not accurately load 
onto their intended factor, with several loadings well below the .30 mark. The item “Angry” on 
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the Resilience scale, for example, showed a low loading on the factor and also an improved alpha 
once the item was removed from the scale on the reliability analyses. Upon review, whether or 
not the item “Angry” actually captured the reverse of Resilience is questionable. Further item 
review elicited several additional problematic items in terms of Big Five alignment (i.e., Likes 
school/does not like school, Brave, On-time), as well as the issue of negations used in items (i.e., 
Not shy, Not creative), which teachers consistently reported students struggling with. This makes 
it clear that item-level revisions are needed in order to improve internal consistency of Likert 
scales throughout the assessment. Better fit would likely result with revised item content that 
more accurately reflects Big Five content and removes the use of negations.  
 However, Likert scales aside from Resilience did reach or approach acceptable levels of 
reliability for low stakes, formative purposes (i.e., to provide feedback to students, to enable 
teachers to structure SEL instruction around students’ scores). This shows promising evidence 
that items including images are an effective means of engaging younger students in self-report 
items. We would also expect internal consistencies to improve with exclusion and revision of 
problematic Likert items throughout the scales.  
 Situational judgment test items. The five-factor model also did not fit the SJT data 
well. However, this is not unexpected, given that SJT items often have some aspect of 
multidimensionality (Lievens & Sackett, 2007), and model fit was therefore anticipated to be 
poor.   
 Grit and Teamwork SJTs showed excellent internal consistency evidence, and Resilience 
showed promising evidence as well, especially considering that the average internal consistency 
of SJT scales is lower than what one would expect to see to traditional unidimensional Likert 
item scales (α = .57; Campion et al., 2014). Of note is that the Grit scale had twenty items, and 
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therefore likely had increased reliability due to the number of items alone. Reliability was 
computed with only two of the four situations, and Cronbach’s alpha remained a .73, showing 
that a scale with only two situations would maintain an acceptable reliability level as well. The 
Leadership scale, which had an unacceptable reliability coefficient (.17) was reviewed for item 
content. Similar to the Likert items, item content was identified that seemed to be more 
Teamwork than Leadership item content. This, as well as several other item stems and response 
options, were also identified as targets for future revisions. With said item revisions, it is 
plausible that all SJT items can measure student social and emotional skills with medium to high 
degrees of internal consistency. Even without revisions, evidence presented here for four of five 
SJT scales is compelling that these items can be used successfully with elementary students to 
measure social and emotional skills. SJT scales outperformed Likert scales in several areas, and 
with the exception of the Leadership scale, all provide evidence that SJTs demonstrate 
acceptable internal consistency when used with elementary school students.  
 Forced choice items. Though the internal consistencies of the forced choice scales are 
presented, these must be interpreted with extreme caution. The scores generated for these scales 
are ipsative in nature, meaning that the sum of all scores obtained on the questionnaire is 
constant for all respondents. This is obtained when participants rank items, resulting in a score of 
1, 2, or 3 for each triad on the assessment. The highest rated scale is scored by adding 3 points to 
the respective scale, the lowest by adding 1 point, and the item not selected is scored by adding 2 
points to the respective scale. Because of this relative nature of the scores obtained, normative 
scores cannot be obtained. Additionally, ipsatively scored forced choice items violate several 
assumptions of classical test theory, including the assumption of independent errors, as items 
within a block are assessed relative to other items, rather than independently. Because of this, 
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reliability estimates are known to be distorted, though the direction of the distortion is not always 
consistent (Brown & Maydeu-Olivares, 2013). Therefore, the internal consistencies of the forced 
choice items should be interpreted with extreme caution; scales were more computed in the 
interest of examining relationships with other variables and predictive validity.  
Evidence Based on Relations to Other Variables  
 Convergent validity evidence. Correlations between different item types intended to 
measure the same social and emotional skill were examined as evidence of convergent validity. 
For example, we would expect the Likert Grit scale to correlate higher with the SJT Grit scale 
than with any of the other SJT scales. For correlations between Likert and SJT items, this was 
true for the three of the five constructs (Teamwork, Resilience, and Curiosity). The Grit SJT 
scale correlated higher with the Teamwork (.35) and Curiosity (.31) Likert scales than it did with 
the Grit Likert scale (.26). The Leadership scale correlations were negative with each Likert 
scale, but not much can be interpreted from these scores, given the extremely low reliability of 
this scale. This shows moderate evidence of convergent validity for the SJT scales. For 
correlations between Likert and FC items, mono-trait correlations were higher than hetero-trait 
correlations for all five of the scales. This shows strong evidence of convergent validity for the 
FC and Likert scales, and as discussed below, discriminant validity is maintained.  For 
correlations between Likert and SJT items, only two of the skills showed evidence of convergent 
validity. It is of note that the situational judgment tests had the highest inter-scale correlations in 
general, and it therefore is not surprising that convergent validity evidence was lower for 
considering an item type in tandem with the situational judgment test items than for forced 
choice and Likert items alone.  
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 Discriminant validity evidence. Inter-scale correlations were examined as a measure of 
discriminant validity. For Likert items, there is moderately strong evidence of discriminant 
validity (i.e., that each Likert scale is measuring a different social and emotional skill) evidenced 
by inter-scale correlations ranging from .02 to .42. Of note, correlations between Teamwork and 
all other scales were the highest. Correlation magnitudes were higher for SJT items, with the 
highest correlation between the Teamwork and Grit scales, but evidence was still moderately 
strong as the other scales were all correlated less than .30. The Leadership SJT scales were 
negatively correlated with all other items, which is not surprising, given that the alpha was 
negative, and it contained problematic items. The forced choice scales also showed moderately 
strong evidence of discriminant validity.  
 Test-criterion relationships. For relationships between social and emotional skills and 
academic performance, correlations were expected to resemble those found by Poropat (2009) 
for students at the primary level (conscientiousness = .28, agreeableness = .30, emotional 
stability = .20, openness = .24, and extraversion = .18). For the Likert items, the Teamwork scale 
matched this magnitude exactly. Grit and Curiosity showed the next strongest correlations, which 
was also in line with Poropat’s (2009) findings. For the SJT items, both Grit and Teamwork were 
strongly correlated with academic performance with similar correlation magnitudes as Poropat 
(2009) found. Curiosity was also a significantly correlated, though the correlation was of smaller 
magnitude (r = .07). For the forced choice scales, Curiosity, Teamwork, and Grit, respectively, 
were the strongest predictors, though with magnitudes lower than those estimates by Poropat (r = 
.16, r = .15, and r = .13). Taken together, these correlations show strong criterion validity 
evidence for the Likert scales, and moderate evidence for the SJT and forced choice scales.  
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 Correlations with the life satisfaction scale were expected to be highest with Resilience 
across item types. This was not the case for any of the item types, but it should be noted that the 
Resilience Likert scale did now show acceptable reliability estimates, so a correlation of the 
anticipated magnitude (r = .30) was unexpected. The correlation with Life Satisfaction was 
highest for the Teamwork Likert scale, Grit SJT scale, and Grit forced choice scale. 
Chernyshenko (2018) reported conscientiousness as the second highest correlate with life 
satisfaction after emotional stability (r = .28), so this provides some, albeit weak evidence due to 
the substantially smaller correlation magnitudes for the situational judgment and forced choice 
scales.  
 Additionally, attitude toward school was expected to correlate most strongly with 
Resilience, Teamwork, and Grit. For the Likert scales, Curiosity (r = .34) and Teamwork (r = 
.32) had the highest significant correlations. For the SJT scales, Teamwork (r = .38) and Grit (r = 
.34) had the highest significant correlations. For the forced choice scales, Curiosity (r = .31) and 
Teamwork (r = .24) had the highest correlations. Though the Chernyshenko et al., (2018) study 
did not report Curiosity as correlating significantly with attitudes toward school, this makes 
sense theoretically, considering openness correlates most highly with cognitive ability (e.g., 
Chernyshenko et al., 2018), students who do well in school will likely also have positive 
attitudes toward school. This does not provide notably strong criterion validity evidence for any 
item type, but it is worth noting that Teamwork is a strong predictor of attitude toward school 
across item types.  
 Last, there was no expected pattern for school climate, other than that all skills should 
correlate with this variable as research shows they are related, but no Big Five skill has been 
identified as most predictive of climate. The average correlations for combined Likert, SJT, and 
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forced choice scales, respectively, were r = .25, r = .19, and r = .21. The average without the 
Leadership SJT scales for the remaining four scales is r = .26, which was also computed due to 
the known issue with the Leadership SJT scale. This supports the predicted positive relationship 
between all social and emotional skills and school climate. Teamwork was consistently 
correlated most highly with school climate ratings across item type (Likert = .44, SJT = .34, 
forced choice = .36).  
 Predictive validity evidence. There is strong evidence presented that including SJT and 
forced choice items, in addition to Likert items, improves the amount of variance accounted for 
in academic performance. The baseline with only Likert items entered resulted in an R statistic of 
.31 and R2 = .10. By including SJT and forced choice items in the prediction model, R increased 
to .36, and 13% of the variance in academic performance could be accounted for. With a 
significant F in the change in R2 test (p < .01), this shows that adding these additional scales 
accounts for variance over and above that accounted for by Likert items alone.  
General Discussion  
 Taken together, these results serve as the foundation of a validity argument and provide 
preliminary supporting evidence for the newly developed items to be used to measure social and 
emotional skills in third, fourth, and fifth grade students. Predictive validity evidence is strong, 
and shows that the addition of adding additional item types to Likert scores alone can increase 
the variance accounted for in student performance. Internal consistency measured by alpha is 
also strong for some Likert and SJT scales. Other pieces of validity evidence, such as 
discriminant validity for forced choice items, and criterion validity for some SJT scales, are also 
moderately strong, and add to the case for the use of innovative items in additional to Likert 
items to measure social and emotional skills. However, other pieces of validity evidence, 
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including evidence based on internal consistency, evidence based on relationships with other 
variables, and convergent validity could be improved.  
 There are several hypotheses that could be attributed to the underperformance of some 
scales. As mentioned earlier, there were several issues identified across scales and item types.  
Problematic items identified throughout the assessment generally a) did not cleanly align with its 
Big Five factor structure), b) contained language that may have been too difficult for young 
children to children, or c) included negations in the item (i.e., Not shy), which likely made 
responding difficult to the students. Future versions of the scales can address each of these 
problematic items and include appropriate revisions. Revising items would likely improve 
validity evidence, particularly for areas in which it is currently weak.  
 Another general concern is that the Likert and forced scales of this assessment relied 
exclusively on adjectives matched with pictures. A recent study, and the first empirical study to 
test the difference between adjective and sentence item format in a faking context showed that 
adjectives were more difficult to fake, and also that faking was related to cognitive ability 
(Walton, Radunzel, Moore, Burrus, Anguiano-Carrasco, & Murano, 2019). Following that logic, 
younger students, who likely lack the ability to fake an assessment, may have struggled with the 
adjective format of the assessment. From a developmental perspective as well, the adjective 
format may have been too abstract to accurately reflect on, particularly for third grade students 
who are only eight years old. Children who are eight years old likely cannot think abstractly yet 
(Piaget, 1964); being required to describe themselves using a single adjective may have been to 
developmentally complex for children of this age. Future versions of the assessment could 
include short sentences, which could provide more context and be more concrete, as an 
alternative to the adjective format. Whereas adjectives were initially selected as the item format 
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due to a low reading level, it is still possible to write short, contextualized sentences that describe 
discrete behaviors at a low reading level (i.e., “I like to draw pictures” compared to “Artistic”).  
 Throughout the scales, Teamwork emerges as a) an internally consistent scale across item 
types, b) a strong predictor of all related outcomes, including GPA, and c) is highly correlated 
with all other scales and item types including GPA. This is an interesting finding, and paired 
with Poropat’s (2009) meta-analytic findings that agreeableness predicts GPA in primary 
education, but not as strongly in secondary or tertiary levels of education, may suggest that 
agreeableness is a developmentally relevant skill at this age, which may also be more included in 
measures of school success in the elementary school years than later years of schooling. 
Accordingly, Teamwork may be the most important factor for academic success at this age, as 
opposed to Grit, which is consistently liked with academic success as students enter secondary 
and post-secondary contexts.  
 Also in line with the developmental hypothesis, it is plausible that different skills vary in 
relevance based on student age and developmental milestones. A posteriori analyses were 
conducted with Likert items to determine if factor structure, scale means, and internal 
consistencies differed between third, fourth, and fifth grade students (see Appendix E). These 
results show that internal consistency appears even lower for third grade students than their older 
peers, and the factor structure is stronger for fifth grade students. However, we cannot determine 
if these differences are due to the emergence of several strong factors over others based on 
developmental milestones, or can be attributed to other factors such as reading comprehension 
abilities of younger students. Future studies should control for reading comprehension, and also 




 Despite several concerns, the results presented do show promising evidence that 
situational judgment test and forced choice items can be administered to elementary-aged 
students. Moreover, the results show moderate validity evidence and indicate that the most items 
and scales do function as they are intended to. This demonstrates potential for future self-report 
Big Five assessments to be able to include multiple item types in order to obtain less biased 
measures of social and emotional skills in young students. However, revisions need to be made 
to the current pool before use, and additional validity evidence needs to be collected.  
Limitations 
 In addition to the factors discussed above, there are several limitations to the current 
study. First, a small subset of the sample was administered the assessment using a paper-and-
pencil format, whereas the majority of participants took the survey online using Qualtrics. This 
introduces a source of method variance, which is not controlled for in the analyses. However, 
many of the cases recoded from paper-and-pencil format contained excessive amounts of missing 
data, and were eventually excluded from the final analyses.  
 Second, negations for the scoring of the situational judgement test items were partially 
determined by the Likert items, and the Resilience scale did not approach an acceptable 
reliability coefficient. Reversals were reviewed based on content as well as the Likert scales, but 
is worth nothing that the situational judgment test could have been affected by low reliabilities in 
the Likert items. Fourth, the only measure of academic performance was self-reported by 
students, and it was only measured on a four-point scale. Criterion and predictive validity 
estimates may have been different with other-reports, or school-reported grades.  
 Last, an ipsative approach was used to score the forced choice items. An alternative, IRT-
based method to scoring forced choice items does exist, and can be used in order to obtain 
104 
 
normative score estimates, as well as more stable reliability estimates (Brown & Maydeu-
Olivares, 2013). Though IRT approaches can be used to avoid ipsative scoring, recent issues 
with model convergence, limitations with less than 30 traits (Burkner, Schulte, & Holling, 2019), 
as well as limited, and in some cases, decreased predictive, discriminant, and convergent validity 
with IRT scores over forced choice scores (Fisher, Robie, Christiansen, Speer, & Schneider, 
2019; Walton, Chekasova, & Roberts, 2019) supports the decision to use ipsatively scored data 
for these analyses. Additionally, ipsative and IRT-derived scores are very highly correlated, 
furthering the rationale to use the ipsative over the IRT-based approach.  
Future Studies  
 As alluded to earlier, a future study should be done that addresses all problematic studies 
identified within the scales throughout the assessment. In making item revisions, special care 
should be made to ensure that first, all items appropriately align to their intended Big Five 
ratings. This could be done by first obtaining subject matter expert ratings, and then again 
revising any item without perfect agreement to ensure Big Five alignment. Next, all items should 
be revised to remove any negations, particularly within Likert and forced choice item sections, 
where negations proved to be apparently problematic. The forced choice, in particular, likely was 
extremely difficult for students to answer, as they were asked to select which response was 
“Most like me” and “Least like me.” Negated items in this item type resulted in students needing 
to process double negatives, which was likely very difficult. Additionally, short sentences should 
be experimented with in order to determine if this item format results in higher reliability and 
validity estimates. It is likely that more contextualized statements inclusive of concrete behaviors 
could be more easily accessible to this age group.  
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 Future research could also be done in order to create a unified score containing scores 
from the three item types combined. Once another iteration of item revisions are complete and 
additional data are collected, a unified scoring approach can be attempted to be computed that 
combines information from each item type. An advantage to using different item types is that 
each item type has its own unique set of strengths and weaknesses; by combining multiple item 
types to measure one skill, various biases associated with each particular item type can be 
mitigated. Use of multiple item types to create a combined score inclusive of multiple item types 
can mitigate biases of each item type, resulting in a score that is more valid and less biased than a 
score generated from a single method alone (Kenny & Kashy, 1992). Currently, one such 
approach to measuring social and emotional skills exists (ACT, 2018), but this assessment exists 
only for middle and high school students. Results from ACT Tessera, which combined Likert 
items, forced choice items, and situational judgment test items, show improved predictive 
validity of social and emotional skill scores in predicting student GPA, increased reliability over 
Likert-based scores alone, and mitigation of faking and other response biases through the use of 
forced choice items (ACT, 2018; Anguiano-Carrasco, Walton, Murano, Burrus, & Way, 2018). 
To our knowledge, however, no measure currently exists that utilizes forced choice and 
situational judgment test items, in addition to Likert items, in a self-report format to measure 
social and emotional skills in elementary-aged students. Moreover, no assessment implements a 
unified scoring approach in order to combine mono-trait hetero-method scales to create a less 
biased estimate of a score for each skill. While computing a unified score was not appropriate in 
this study considering the unacceptable reliabilities of several scales across method types, future 
studies could aim to do so. Revised versions of items in this current study, which would likely 
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show stronger reliability and validity evidence, could be combined into a unified score for 
elementary school-aged students.  
 Last, this study only focused primarily on collecting validity evidence based on internal 
structure and relations to other variables. While these factors are key components of a validity 
argument, this evidence is not enough to fully validate the assessment. Future studies should be 
done to collect other sources of validity evidence to support the intended uses of an assessment 
such as this. For example, a future study could collect evidence based on test content. Evidence 
based on test content could be obtained through SME reviews of the new, revised item set. 
Future iterations of the study can also include a Big Five measure in addition to the items being 
piloted in order to obtain some evidence based on construct validity. Being able to compare scale 
scores with validated measures of the Big Five would provide evidence based on test content to 
the validity argument, which is currently missing from this study.  
 Overall, this study provides preliminary, yet promising evidence that innovative item 
types can be used to measure social and emotional skills in elementary school children. 
Additionally, it provides concrete recommendations for future studies that can be done to further 




Chapter 4: Conclusions, Implications, and Future Directions 
 The two studies in this dissertation provide further evidence that SEL is first and 
foremost, a promising area into which time, resources, and research efforts should be invested. 
Investment of effort can focus particularly on the early years, during which returns on 
investments are maximized, and oftentimes, children reap benefits throughout their lifetime as a 
result of early intervention (e.g., Kautz et al., 2014). The interventions summarized in this study 
yielded positive gains for students involved, demonstrating evidence for their efficacy. In order 
to evaluate the effects of interventions, amongst other things, being able to obtain valid and 
reliable measures of social and emotional learning is another key component in moving the field 
forward.  Currently, our capacity to measure social and emotional skills in young children using 
self-report methods is limited, and this dissertation presents a potential avenue that can be used 
to advance that capability in the future.  
Conclusions: Study 1. Ultimately, Study 1 provides supporting evidence that SEL 
interventions delivered to preschool-aged children both in universal and targeted contexts result 
in increases in the development of social and emotional skills and reductions in problem 
behaviors. With universal effects showing an effect size of g = .35, these gains are meaningful 
considering the context of educational interventions, and demonstrate value in the investment in 
universal SEL programming for preschool-aged students. Another finding to note was the 
substantial heterogeneity present in universal studies. This suggests that there are many factors at 
play that affect the gains reaped from SEL intervention. The factor accounting for the most 
variance in outcomes was the actual intervention program, under which many other potential 
moderators such as duration of program, theoretical approach, lesson content, and pedagogical 
approach are likely nested. This suggests that there are some components to interventions that 
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may be more effective than others, and future work should aim to unpack these driving 
mechanisms.  
Another important takeaway from Study 1 was the finding that interventions that 
included delivery components at home and during the school day were found to have the largest 
effect size (g = .53) compared to other delivery settings. This suggests that interventions that 
target multiple spheres of a child’s environment and leverage the support of parents, in addition 
to school-based curricula, can be a particularly effective approach for universal interventions. 
Ecological systems theory (e.g., Bronfenbrenner, 1986) supports this notion that multiple 
environmental factors are key to a child’s development, and this finding can likely be 
generalized to the implementation of other interventions. Interventions that are delivered at 
school and also supported at home by parents, particularly during the preschool years when the 
home environment is a key factor, would likely have increased efficacy than interventions that 
lack multiple spheres of influence.  
Compared to the universal sample, the effect size for targeted interventions was even 
larger (g = .48). This shows that early identification and intervention for students identified as 
being at-risk can be particularly beneficial for young children. With very little heterogeneity, 
these findings also suggest a relatively stable effect estimate for these targeted interventions. The 
lack of heterogeneity can be also attributed to the fact that one intervention program in particular, 
The Incredible Years, was implemented in the majority of studies; this also provides efficacy 
evidence and strong support of the intervention. Moreover, these studies show that parent 
training programs can be largely effective for students demonstrating behavioral issues, 
considering the majority of programs in these analyses implemented parent training programs in 
which parents learned techniques and strategies, and then implemented them at home with their 
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children. Whereas the effects on parent behaviors and parenting techniques were not directly 
examined in this study, future studies could do so, as these factors are likely impacted as a result 
of the interventions. 
One notable observation emerging from Study 1 was the impact of universal 
interventions juxtaposed with the impact of targeted interventions of students identified as being 
at-risk. Though the at-risk categorization was not identical in each analysis (i.e., students 
identified for support via targeted interventions were selected based on a cutoff point on a 
screener measure, while students in the “at-risk” category receiving universal interventions could 
have been labeled for a number of various reasons), this is still a finding worth noting. The effect 
size for at-risk students receiving universal intervention programs (g = .21) was much smaller 
than the effect size for all at-risk students combined receiving targeted interventions (g = .48). 
Additionally, students at-risk showed significantly smaller gains than students without any 
identified risk factors as a result of universal interventions. Together, these findings suggest that 
students most at-risk benefit more from targeted interventions than they do from universal 
programming aimed at all students. Of course, the intervention program itself likely interacts 
with this finding (i.e., different SEL interventions are implemented universally than are in 
targeted contexts), and should not be ignored as another plausible explanation behind this 
pattern.  
Overall, Study 1 provides strong support that SEL interventions are effective for the 
preschool population, both in universal and targeted contexts. It also adds to the growing body of 
evidence of SEL in general, and expands meta-analytic knowledge to the preschool population. 




Conclusions: Study 2. Study 2 first summarizes literature on assessment of social and 
emotional skills. From this literature, it is clear that Likert items alone are not enough in terms of 
measuring student social and emotional skills, and countless other parties agree with this 
statement. Whereas Likert items provide an efficient way of collecting data quickly, and often 
demonstrate sufficient psychometric properties, there are many biases within them, each of 
which presents an obstacle to obtaining objective measures of social and emotional skills. These 
biases are particularly prevalent in self-report items, in which respondents respond about their 
own behaviors, in comparison to other-informant reports.  
Study 2 also described the development and validation process of new, innovative items 
intended to measure social and emotional skills aligned with the Big Five framework in 
elementary school students. To our knowledge, situational judgment test items, which originated 
in the selection literatures as components of high-stakes selection assessments, had never before 
been used to measure elementary students’ social and emotional skills. The same can be said 
about a forced choice assessment using images to measure social and emotional skills in young 
children. Additionally, the use of Likert items with images also presented a more engaging 
alternative than traditional text-based items for younger children.  Pilot data from this study 
yielded moderate evidence in term of validity based on internal structure and relations with other 
variables for scales of all three item types. In a general summary, model fit was poor for Likert 
and situational judgment test items, but several scales showed acceptable levels of reliability for 
low-stakes use cases. Likert, situational, and forced choice items all showed moderate to strong 
evidence based on relations with other variables, and moderate evidence of convergent and 
discriminant validity. While the validity evidence obtained from Study 2 is certainly not perfect, 
or sufficient in and of itself to validate the use of the current item pool for use with elementary 
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school settings, it represents a strong starting part, and the foundation of a validity argument for 
the use of image-based Likert, forced choice, and situational judgment test items with younger 
students.  
A strength of Study 2 is the concrete recommendations and hypotheses that emerged 
from the data in the current study that can inform future iterations of item. First, items containing 
double negatives were particularly problematic in both the Likert and forced choice scales. 
Additionally, some items may have not reflected the target Big Five content as they were 
intended to, and these items have been selected for revision. Additionally, the hypothesis that 
adjectives may have been too abstract for third through fifth grade students, and particularly for 
third graders who were either eight or nine years old, is compelling and suggests that future 
studies could experiment with the use of short sentences instead of adjectives. The findings in 
this study can inform future item development and iterations of forced choice and situational 
judgement test items in particular.  
Implications  
 One theme throughout these combined studies is the need to focus on developmental 
trends and differences based on specific age groups and developmental capabilities of children. 
From Study 1, it is clear that trends for the K-12 population do not necessarily hold true for the 
preschool population. It appears that preschoolers can benefit more from home-based social and 
interventions that their older peers, which include parent training programs. On the other hand, 
K-12 students tended to benefit more when their classroom teachers delivered interventions; 
school-based interventions implemented by classroom settings showed the largest effect sizes in 
a large-scale meta-analysis on universal K-12 interventions (Durlak et al., 2011). This makes 
sense given differences between preschoolers and K-12 students in terms of how much time they 
112 
 
spend inside and outside of school, and also the relevance of the home environment particularly 
in early childhood.  
 The theme of developmental implications also arises in Study 2. First, the assessment 
design made use of images that were paired with adjectives. In order for a child to process the 
adjective, he or she would have first had to understanding the meaning of the adjective (i.e., 
Responsible), translate the adjective into a concrete behavioral example in order to determine if it 
applies to them or not (i.e., I finish my homework each night), and then decide if the adjective 
describes them or not. This thought process is relatively complex for eight and nine year old 
students, and may have been too abstract of a task that students developmentally may have not 
had the full capacity to complete yet, as students are just developing the ability to think 
abstractly at this age (Piaget, 1964). Alternatively, using short, simple sentences that instead 
describe the target skill could eliminate the need to think abstractly in order to define the term in 
front of them, and then apply it to a concrete action. For this reason, revisions to the current item 
pool will be made in order to change each adjective to a sentence. Item revisions can take into 
account difficulties displayed in this data and make use of short sentences with developmentally 
appropriate language and describing developmentally relevant behaviors.  
 Both studies also call into question the agreement (or lack thereof) between multiple 
measures of social and emotional skills. In Study 1, it was often the case that effect sizes for a 
single skill varied based on method through which it was obtained (i.e., though parent- or 
teacher-report, observer report, or a direct student assessment). Furthermore, reliability estimates 
for some measures used fell below the .70 range, which is the minimum reliability scales used 
for low-stakes assessments should use. Literature reviewed in Study 2 also highlights the concern 
that agreement is often low between informants. Measuring social and emotional skills is 
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difficult, particularly in young children. This is relatively undisputed. Whereas efforts are 
ongoing in order to obtain reliable and valid measures of social and emotional skills in young 
children, it remains the case that measures that are biased, have low reliabilities, and lack 
agreement between informant types continue to be used in intervention studies evaluating SEL 
interventions. This is an issue that future work should focus on, particularly for preschool and 
elementary-aged students where other-informant report is heavily relied upon to measure social 
and emotional skills.  
Future Directions  
While these two combined studies show advances into the field and promote our 
understanding of SEL and early and elementary childhood, there is certainly more work to be 
done in multiple areas. One shortcoming identified in Study 1 was the lack of ICCs reported in 
primary SEL studies. This calls into question the precision of the estimates, and more 
importantly, the accuracy of the statistical significance tests that use these effect sizes and their 
standard errors (i.e., those done in moderator analyses). One future direction would be to conduct 
a simulation study in which effect sizes could be corrected using various ICCs within the range 
reported in primary studies included in Study 1. Simulation studies such as these could help to 
determine the magnitude to which standard errors are overestimated, and how the inflated sense 
of precision affects statistical significance levels of analyses conducted with meta-analytic data. 
Furthermore, benchmark ICCs could be created from this simulation work so that meta-analyses 
can correct for nested data structures when analytic procedures such as hierarchical linear 
modeling are not used in the primary study analysis. Whereas similar benchmark ICCs exist for 
other academic domains to serve this purpose (i.e., math achievement; (Hedges & Hedberg, 
2007), no such benchmarks currently exist for social and emotional skills.  If benchmarks 
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existed, future meta-analyses could correct for nested data structures, which would improve the 
precision of effect size estimates.  
Another future direction that stems from the effect sizes reported in Study 1 is the 
likelihood that publication bias is present in this analysis, which indicates that the estimated 
effect is likely biased. As a result of publication bias, we would expect that the true population 
effect is lower than what is indicated by the body of published primary studies. A recent study 
also elaborates on the likelihood that publication biases is prevalent in the psychological 
literature, and as a result, average effect sizes across psychological disciplines are likely inflated 
(Schafer & Schwarz, 2019). In their study, Schafer and Schwarz compared pre-registered studies 
to studies without pre-registration and found that the effect sizes calculated for studies without 
pre-registration were almost double those computed for pre-registered studies. Pre-registering 
future intervention studies could help to mitigate publication bias, and is a recommendation that 
all researchers conducting efficacy or evaluation studies, particularly with SEL interventions, 
should aim to follow.  
Another area identified as meriting more research is the lack of agreement from different 
measurement methods used to measure the same skills. In Study 1, multiple studies reported 
multiple measures of a discrete skill from different sources (i.e., an observer report, teacher 
report, and parent report). It was overwhelmingly the case that effect sizes were not consistent 
across method. The lack of agreement among various respondent reports likely extends to the 
elementary-aged populations, in addition to the preschool population, and is well-documented 
with personality and clinical assessments (e.g., De Los Reyes, 2015; Simms, Zelazny, Yam, & 
Gros, 2010). A future study could determine the agreement between informant ratings (i.e., the 
correlations between parent- and teacher-reports, observer ratings, student self-report, and direct 
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student tasks) of different social and emotional skills for preschool and elementary school 
students specifically, and also examine this relationship across age and across different social 
and emotional skills. It is likely that agreement could differ based on participant age as well as 
the target skill being measured.  
 Moderator analyses in Study 1 allude to the fact that different interventions themselves 
show different effect sizes on the overall development of social and emotional skills. Future 
studies can explore more granular mechanisms that may be driving these differences in effects. 
For example, we know that interventions are rooted in different theoretical frameworks (Bierman 
& Motamedi, 2015; Goetz & Bieg, 2016). It may be the case that some theoretical approaches 
may produce greater effects than others, and this could also differ by age. Different theoretical 
approaches may benefit preschoolers more than other age populations, and vice versa.  
Study 2 highlights the use of situational judgment tests and forced choice items as 
innovative approaches to measuring social and emotional skills in 3rd, 4th, and 5th grade students. 
However, this is just the tip of the iceberg in terms of using innovative measurement types to 
measure skills, particularly in younger students where media other than text-based items are 
essentially required. First, the images and item pairs can be extended to younger populations in 
order to determine if this format would work for kindergarten through second grade students. An 
experimental study could also be done to determine if the images alone could accurately measure 
skills, without skills, particularly in kindergarten students.  
In the future, other forms of digital and print media can also be used to measure social 
and emotional skills in young children. The use of images alone, rather than images accompanied 
by text, could be used to measure social and emotional skills in preschool children. This 
approach is similar to approaches used in direct assessments with very young children (see 
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McKown, 2015). The use of image- and video-based situational judgment tests could also 
eliminate reading load entirely and therefore could be used with very young children. In addition, 
social and emotional skill assessments could also likely be made into games, or gamified. 
Interventions have been developed in the form of game-based trainings (e.g., Craig, Brown, 
Upright, & DeRosier, 2016), so it is possible to approach assessment in a similar manner via 
stealth assessment. Stealth assessment via computer games is a novel approach to assessments 
(see Shute, 2011), and a pick-your-own-adventure type of game presenting developmentally and 
culturally relevant situations could potentially be used as a form of stealth assessment with 
children in early to middle childhood.   
 Last, and arguably most important, a future direction for the field in general is to move 
toward a single, unifying framework under which to categorize social and emotional skills. As 
the status quo stands, there are currently 136 frameworks in existence under which to organize 
social and emotional skills (Berg et al., 2017). While many underlying skills are similar, the 
jangle fallacy caused by these multiple frameworks causes disconnect, confusion, and a general 
lack of unity across the field. Using one framework consistently across the field could potentially 
increase stakeholder buy-in, unite schools of research, and enable clearer and more efficient 
communication of results, alignment of assessments and interventions, and ultimately move the 
field forward.  
The CASEL framework has arguably emerged as the dominant framework for SEL in the 
United States (see Durlak, Domotrovich, Weisserg, & Gullotta, 2015). This is concerning from a 
measurement perspective. In this framework, the competency areas are very multi-dimensional 
in nature. For example, the self-management competency contains discrete skills including 
impulse control, stress management, self-discipline, self-motivation, goal-setting, and 
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organizational skills (Durlak et al., 2015).  It is very likely that items measuring those skills 
would load on at least two different factors (one resembling conscientiousness, and another 
resembling emotional stability). This not only makes it difficult to differentiate between skills at 
times, but it also makes measurement extremely difficult.  
 The Big Five stands out as a potential framework that can be used as a unifying 
framework across the field and across developmental stages. As Roberts et al. (2015) discuss, the 
Big Five can serve as a Rosetta stone through which all other social and emotional skills can be 
organized. The Rosetta Stone analogy holds true, as essentially any skills listen in any 
framework can be aligned to a Big Five factor. Additionally, the need to cover a developmental 
continuum is satisfied considering research on early child temperament has been linked to the 
Big Five, the structure replicates in early and middle childhood, and a multitude of evidence 
supports the framework in adulthood (see Chernyshenko et al., 2018). By utilizing a single 
framework that allows us to track longitudinal growth throughout the lifetime, under one unified 
framework and metric, will enable rich data sets to emerge, longitudinal analyses to occur, and 
enable us to gain a better understanding of how social and emotional skill development can 
affect individuals throughout the lifespan. Furthermore, CASEL competencies can be 
crosswalked to Big Five factors, as demonstrated by Walton et al. (2019). This shows that the 
Big Five still represents aspects of social and emotional competence emulated by the CASEL 
framework, organizes the skills within a framework that is more amenable to build reliable, valid 
measures off of, and is supported by decades of empirical research. 
Measurement is the cornerstone of evaluating interventions, and facilitates tracking and 
growth monitoring of student social and emotional skills, which can be developed through 
interventions.  Ultimately, the studies in this dissertation scratch the surface of potential 
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advances that can be made in the field both in measurement and in intervention. Action is 
required in policy arenas, school arenas, and at the national level in order to integrate SEL into 
not only K-12 education, but also in preschool, and throughout individuals’ lifetimes. The future 
of work is changing, as is the world. The world needs more socially and emotionally competent 
people; those who understand empathy, who can come up with creative solutions to problems, 
and those who can persevere when times get hard. Further advances in measurement and 
intervention in the field can only increase the potential of interventions to equip individuals to 





Appendix A: Effects of Preschool Social and Emotional Learning Interventions Eligibility 
Screening Form 
Does this study include children in preschool? 1. Yes 
2.  No 
STOP if no 




Does this study involve a social and emotional learning intervention 
program? 
1. Yes 
2.  No 
STOP if no 
Is this study available in English? 1. Yes 
2.  No 
STOP if no 
Is this an experimental or quasi-experimental intervention study (i.e., not a 
correlational or observational study)  
1. Yes 
2.  No 
STOP if no 




Does this study include an intervention group and a control/comparison 
group? 
1. Yes 
2.  No 
STOP if no 






Does this study include outcome measures on one or more of the following: 
social and emotional skills (self-management, self-awareness, social 
awareness, responsible decision making, or relationship skills), academic 
achievement/performance, executive functioning, behavioral outcomes 
1. Yes 
2. No 
STOP if none 
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Study Citation Exclude after eligibility screen? 
If yes, why 
Allen, R. J. (1978). An investigatory study of the effects of a 
cognitive approach to interpersonal problem solving on the 
behavior of emotionally upset psychosocially deprived preschool 
children. Unpublished doctoral dissertation, Center for Minority 
Studies, Brookings Institute, Union Graduate. School. 
Yes - nonequivalent quasi-
experimental group design, 
insufficient control/adjustments  
Allen, S. F. (2009). A study of a violence prevention program in 
prekindergarten classrooms. Children & Schools, 31, 177-187.  
Yes - nonequivalent quasi-
experimental group design, 
insufficient control/adjustments  
Anliak, S., & Sahin, D. (2010). An observational study for 
evaluating the effects of interpersonal problem-solving skills 
training on behavioural dimensions. Early Child Development & 
Care, 180, 995-1003.  
Yes - study did not include 
preschool children (kindergarten 
and first grade)  
Arda, T. B., & Ocak, Ş. (2012). Social competence and promoting 
alternative thinking strategies - PATHS preschool curriculum. 
Educational Sciences: Theory & Practice, 12, 2691-2698.  
Yes - nonequivalent quasi-
experimental group design, 
insufficient control/adjustments  
Arnold, D. H., Kupersmidt, J. B., Voegler-Lee, M. E., & Marshall, 
N. A. (2012).  The association between preschool children's social 
functioning and their emergent academic skills.  Early Childhood 
Research Quarterly, 27(3), 376-386.  
Yes - not an intervention study  
Ashdown, D. M., & Bernard, M. E. (2012). Can explicit 
instruction in social and emotional learning skills benefit the 
social-emotional development, well-being, and academic 
achievement of young children? Early Childhood Education 
Journal, 39, 397–405. 
Yes - study did not include 
preschool children 
Aubrey, C., & Ward, K. (2013). Early years practitioners’ views 
on early personal, social and emotional development. Emotional & 
Behavioural Difficulties, 18(4), 435-447.  
Azevedo, A., Seabra-Santos, M., Gaspar, M., & Homem, T. 
(2013). The Incredible Years Basic Parent Training for Portuguese 





Preschoolers with AD/HD Behaviors: Does it Make a Difference? 
Child & Youth Care Forum, 42, 403-424 
Include  
Barkley, R. A., & Shelton, T. L. (2000). Multi-method psycho-
educational intervention for preschool children with disruptive 
behavior: Preliminary results at post-treatment. Journal of Child 
Psychology & Psychiatry & Allied Disciplines, 41, 319.  
Barnett, W. S., Jung, K., Yarosz, D. J., Thomas, J., Hornbeck, A., 
Stechuk, R., & Burns, S. (2008). Educational effects of the Tools 
of the Mind curriculum: A randomized trial. Early Childhood 
Research Quarterly, 23, 299–313. 





Bayer, J., Hiscock, H., Scalzo, K., Mathers, M., McDonald, M., 
Morris, A., & ... Wake, M. (2009). Systematic review of 
preventive interventions for children's mental health: what would 
work in Australian contexts? Australian & New Zealand Journal 
Of Psychiatry, 43, 695-710.  
Yes - review paper, no primary 
study data  
Beatson, R. M., Bayer, J. K., Perry, A., Mathers, M., Hiscock, H., 
Wake, M., & ... Rapee, R. M. (2014). Community screening for 
preschool child inhibition to offer the 'Cool Little Kids' anxiety 
prevention programme. Infant & Child Development, 23, 650-661.  
Yes - no SEL outcomes reported 
for preschool children 
Begle, A. M.  Lopez, C., Cappa, K., Dumas, J. E., & de Arellano, 
M. A. (2012).  Ethnicity differences in child and parental outcomes 
following involvement the PACE program. Behaviour Research 
and Therapy, 50, 56-64.  
Yes - single group, pre/post-test 
design  
Bekar, Ö., Shahmoon-Shanok, R., Steele, M., Levy, J., deFressine, 
L., Giuseppone, K., & Steele, H. (2017). Effectiveness of school-
based mental health playgroups for diagnosable and at-risk 
preschool children. American Journal Of Orthopsychiatry, 87, 
304-316.  
Yes - nonequivalent quasi-
experimental group design, 
insufficient control/adjustments  
Beland, K. (1991). Second Step, preschool kindergarten: Summary 
report. Seattle, WA: Committee for Children. 
Yes - unable to locate Beland 
article. Director of Research at 
Second Step does not have a 
copy of it.  
Benítez, J. L., Fernaacutendez, M., Justicia, F., Fernaacutendez, E., Yes - nonequivalent quasi-
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& Justicia, A. (2011). Results of the Aprender a Convivir Program 
for development of social competence and prevention of antisocial 
behavior in four-year-old children. School Psychology 
International, 32, 3-19.  
experimental group design, 
insufficient control/adjustments  
Benzies, K., Mychasiuk, R., Kurilova, J., Tough, S., Edwards, N., 
& Donnelly, C. (2014). Two-generation preschool programme: 
immediate and 7-year-old outcomes for low-income children and 
their parents. Child & Family Social Work, 19, 203-214.  
Yes - single group, pre/post-test 
design  
Bierman, K. L., & Motamedi, M. (2015). Social emotional 
learning programs for preschool children.  J. Durlak, C. 
Domitrovich, R. P. Weissberg, and T. Gullotta (Eds.) The 
Handbook of Social and Emotional Learning: Research and 
Practice. New York: Guilford 
Bierman, K. L., Domitrovich, C. E., Nix, R. L., Gest, S. D., Welsh, 
J. A., Greenberg, M.T., Blair, C., Nelson, K. & Gill, S. (2008). 
Promoting academic and social-emotional school readiness: The 
Head Start REDI Program. Child Development, 79, 1802-1817. 
Yes - review chapter, no primary 





Bierman, K. L., Heinrichs, B. S., Welsh, J. A., Nix, R. L., & Gest, 
S. D. (2017). Enriching preschool classrooms and home visits with 
evidence-based programming: sustained benefits for low-income 
children. Journal Of Child Psychology & Psychiatry, 58(2), 129-
137.  
Yes - no outcomes reported for 
preschool children 
Bierman, K. L., Nix, R. L., Greenberg, M. T., Blair, C., & 
Domotrovich, C. E. (2008). Executive functions and school 
readiness intervention: Impact, moderation, and mediation in the 
Head Start REDI program. Development and Psychopathology, 
20(3), 821–843.  
Yes - same data as Bierman et al 
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Bierman, K. L., Nix, R. L., Heinrichs, B. S., Domitrovich, C. E., 
Gest, S. D., Welsh, J. A., & Gill, S. (2014). Effects of head start 
REDI on children’s outcomes 1 year later in different kindergarten 
contexts. Child Development, 85, 140–159. 
Yes - same data as Bierman et al 
2008 (included)  
Bodrova, E., & Leong, D. (2001). Tools of the Mind: A case study 
of implementing the Vygotskian approach in American early 
childhood and primary classrooms. Innodata Monographs, 7, 1–
Yes- review paper only, no 




Bodrova, E., Leong, D., & Akhutina, T. (2011). When everything 
new is well-forgotten old: Vygotsky/Luria insights in the 
development of executive functions. New Directions for Child and 
Adolescent Development, 133, 11–28. 
Yes - review paper only, no 
empirical data  
Bonell, C., Mathiot, A., Allen, E., Bevilacqua, L., Christie, D., 
Elbourne, D., & ... Viner, R. M. (2017). Initiating change locally in 
bullying and aggression through the school environment 
(INCLUSIVE) trial: Update to cluster randomised controlled trial 
protocol. Trials, 181, 3. 
Yes - study did not include 
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Appendix C: Coding Guide 
 
Part I: Report Identifying Information  
 
R1: Study ID Number   
R2: Authors’ last names:   
R3: Year of publication:    
R4: Full article citation:   
R5: Coder’s name:   
R6: Date study was coded:   
R7: How long did it take you to code this 
study?  
 
R8: What type of report was this?  
1 = journal article  
2 = book or book chapter  
3 = dissertation 
4 = MA thesis  
5 = private report  
6= government report (federal, state, country, 
city)  
7= conference paper/presentation  
8= other  
99= can’t tell  
 
R9: Was this document peer reviewed? 
0 = not peer reviewed  
1 = peer reviewed  
99 = can’t tell  
 
R10: What type of organization produced this 
report?  
1 = University (specify 
2 = Government entity (specify)  
3 = Contract research firm (specify)  
4 = Other (specify)  





R11: Was this research conducted using funds 
from a grant or other sponsor?  
0 = No  
1 = Yes  
99 = Can’t tell  
 
 
R12: If yes, who was the research funded by?  
1 = Federal government (specify)  
2 = private foundation (specify)  
3 = other (specify)  
4 = N/A 
99 = can’t tell  
  
 
R13: Was there a reported conflict of interest 





Part II: Program/Intervention Description  
I1: What was the name of this intervention 
called?  
1= Al’s Pals  
2= HighScope Educational Approach for 
Preschool  
3= I Can Problem Solve  
4= The Incredible Years  
5= PATHS 
6= PeaceWorks 
7= Tools of the Mind  
8 = Other (describe)   
 
 
I2: Was this an intervention endorsed by 
CASEL? (Endorsed programs: Al’s Pal’s, 
HighScope Educational Approach for 
Preschool, I Can Problem Solve, The 
Incredible Years Series, PATHS, 
PeaceWorks, Tools of the Mind)  
0=No  
1 = Yes  
 
I3: Which population(s) was the intervention 
primarily focused on targeting?  
1= Parents  
2=Students  
3= Teachers  
4=Guidance counselors/school counselors  
5 = Other  




7 = Teachers and Students together  
8 = Parents, Students, and Teachers  
99 = Can’t tell  
I4: Did multiple subgroups directly receive 
the intervention (e.g. parents and teachers, 
students and teachers, etc)  
0 = No  
1 = Yes ____________________(list groups) 
99 = Can’t tell  
 
I5: What kind of study was this?  
1 = Randomized control trial  
2 = Quasi-experimental (describe type) 
3 = Neither (STOP) 
 
I6: If quasi-experimental, are the groups 
matched on pretest/baseline variables, or were 
statistical adjustments made for baseline 
differences?  
0 = No (STOP)  
1 = Statistical adjustments _________(type)  
2 = Matched   
3 = N/A 
99 = Can’t tell 
 
I7: If randomization was used, at what level 
did it occur? List all that apply.  
1 = Student/Child level  
2 = Teacher level  
3 = Classroom level  
4 = Parent level  
5 = School/site level  
6 = District level  
7 = Other (specify) 
8 = N/A  
99 = Can’t tell  
 
I7a: How was randomization conducted?  
1 = Cluster  
2 = Stratified  
3 = kth values  
4 = random number generator randomization  
5 = Other (specify) 
6 = N/A  
99 = Can’t tell  
  
 
I8: How long did the intervention last? (List 
in months)  
Length of one school-year = 10 months) 





99 = Can’t tell 
I9: If delivered during the school day, was the 
intervention universal (i.e. fully embedded in 
the school’s curriculum)? 
0 = No (only a select group of students 
identified and received intervention) 
1 = Yes  
2= N/A (not delivered at school)  
 
I10: How many intervention sessions did the 
participant receive the intervention? 
99 = can’t tell  
  
I11: How long did each session last? 
99 = can’t tell  
 
I12: Who delivered the intervention to 
students? 
1 = Researchers  
2 = Teachers  
3 = School psychologist/guidance counselor  
4 = Other  
99 = Can’t tell  
  
I13: For those administering the intervention, 
was there training involved?  
0 = No  
1 = Yes  
99 = Can’t tell  
 
I14: What general social and emotional areas 
were targeted through the intervention? List 
all that apply.   
1 = self-management  
2 = self-awareness 
3 = social awareness 
4 = responsible decision making 
5  = relationship skills  
6 = global SEL  
7 = reduction of problematic behaviors  
 
I15: What discrete skills did the intervention 
target? List all that apply. 
1 = Emotional Regulation 
2 = Identifying Emotions 
3 = Emotional Expression 
4 = Self-Regulation 
6 = Peer Interactions/Relationships 
7 = Adult Interactions/Relationships  




9 = Recognizing strengths  
10 = Self-confidence  
11 = Self-efficacy  
12 = Impulse control  
13 = Stress management 14  
14 = self-discipline  
15 = Motivation 
16 = Goal-setting  
17 = Organizational skills  
18 = Perspective taking  
19 = Appreciating diversity  
20 = respect for others  
21. Communication skills  
22 = Empathy  
23 = social engagement  
24 = relationship-building  
25 = teamwork  
26 = identifying, analyzing, or solving 
problems  
27 = reflecting  
28 = ethical responsibility  
29 = Social competence  
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31 = reduction of problematic behavior 
32 = social skills   
33 = Other ________________________ 
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school day? (as opposed to after school or at 
home?)  
0 = No  
1 = Yes  
2 = multi-setting (describe)  
99 = Can’t tell  
  
I17: Was fidelity of implementation 
mentioned in the study?  
0 = No  
1 = Yes  
 
I18: Did the authors note any 
concerns/limitations surrounding fidelity of 
implementation?  
0 = No  
1 = Yes  
99 = Not mentioned  
 
I19: Was there evidence that the group 
receiving the intervention might also have 




and/or disruption effect that the control group 
did not also experience?  
0 = No  
1 = Yes  
99 = Can’t tell  
I20: What treatment did the 
control/comparison group receive?  
0 = Business as usual  
1 = Another CASEL endorsed intervention  
2 = Another SEL intervention not endorsed 
by CASEL  
3 = Other (specify)  
99 = Can’t tell  
 
I21: Were the treatment and 
control/comparison groups drawn from the 
same school or center?  
0 = No  
1 = Yes  
2 = N/A 
99 = Can’t tell  
 
I22: Did the people delivering the 
interventions cross treatment conditions? (e.g. 
a teacher giving the intervention and control 
condition; a researcher training parents using 
multiple intervention curricula)  
0 = No (they delivered one condition) 
1 = Yes (they delivered multiple conditions) 
99 = Can’t tell  
 
I23: Were the following subgroups of 
participants blind to the condition in which 
they participated?  
0 = No  
1 = Yes  
99 = Can’t tell  
121a: Researchers / Research Assistants: 
121b: Students:  
121c: Teachers:  
I21d: Parents:  
I21e: Building administrators:  
I24: Could participants self-select into either 
an intervention or control/comparison group?  
(If so, consider whether we want to retain this 
quasi-experimental study) 
0 = No  
1 = Yes  




I25: Was the intervention delivered in its full 
form? Or was it modified in some way?  
1 = Full form  
2 = Modified (if so, how) _______________ 
99 = Can’t tell  
 
 
Part III: Setting Characteristics  
S1: What state or states was the study 
conducted in?  
 
S2: What city or cities was the study 
conducted in? 
 
S3: What type of community or communities 
was the study conducted in? List all that 
apply:  
1 = Urban  
2 = Suburban  
3 = Rural  
99 = Can’t tell  
 
S4: What type of preschool was the study 
conducted in? List all that apply:  
1 = Public preschool  
2 = Private preschool  
3 = Community-based preschool  
4 = HeadStart 
5 = Private with religious affiliation preschool  
6 = Other  
7 = Multiple preschool types included in 
study (list all included) 
8 = Not school-based; home only  
99 = Can’t tell  
 
S5: What classroom types were represented in 
the study? List all that apply. 
1 = Regular education 
2 = Special education 
3 = Other 
4 = N/A  
99 = Can’t tell 
 
S6: Where was the intervention delivered?  
1= At home   
2= At school, during the school day  
3 = At school, after school  
4 = In multiple settings (list all)  
5 = Other __________________________ 





Part IV: Participant / Sample Characteristics 
P1: List the sample size for participants in 
each condition. 
1 = Treatment __________________(name) 
2 = Control / BAU ________________ 
3 = Other Treatment _____________ (name) 
4 = Other Treatment _____________ (name) 
  
P2: Which of the following labels regarding 
level of functioning were applied to this 
sample of preschoolers? List all that apply. 
1 = High achieving 
2 = Autistic  
3 = Developmentally delayed  
4 = “At risk” 
5 = Underachieving / below grade level 
6 = Possessing a learning deficit 
7 = Bilingual  
8 = No label  
9 = low income 
10 = Other (specify) ______________ 
99 = Can’t tell 
 
P3: What was the SES of students or parents 
in the sample? List all that apply. 
1 = Low SES 
2 = Middle SES 
3 = Upper SES 
4 = Mixed SES groups  
99 = Can’t tell 
  
P4: What were the ages of preschoolers in this 
study? List all that apply. 
1 = 6-year olds 
2 = 5-year olds 
3 = 4-year olds 
4 = 3-year olds 
5 = 2-year olds 
99 = Can’t tell 
  
If reported, what was the average age of 
children in the study? 
P5: What genders were represented in the 
sample? List all that apply. 
1 = Males 
2 = Females 
3 = Other (specify) ______________ 
99 = Can’t tell 
 
If reported, what was the percentage of 
female participants?  
162 
 
P6: What race/ethnicity were the participants? 
List all that apply for each group of study 
stakeholders/participant groups and the 
percentage breakdown for each group.  
1 = White/Caucasian 
2 = Black/African American 
3 = Latino/Hispanic 
4 = Arab / Middle Eastern 
5 = Native American 
6 = Asian-American / Pacific Islander 
7 = Other (specify) ______________ 
99 = Can’t tell 
  
 
Part V: General Outcomes  
O1: What was the percentage of attrition 
during the study? 
Intervention ________________________ 
Control / Comparison ________________ 
Other program ______________________ 
99 = Can’t tell 
  
O2: Were covariates used to adjust means (or 
other statistics) of outcome measures? 
0 = No 
1 = Yes, on all outcome measures 
2 = Yes, on some outcome measures 
99 = Can’t tell 
If used, what covariates were used or 
controlled for in the outcome measures? 
O3: Was there evidence of selective 
reporting? Describe any outcome measures 
that were mentioned but had no statistics 
reported:  
0 = No  
1 = Yes  
99 = Can’t tell  
 
O4: Was there any incomplete reporting? 
Include any missing data or data that was 
excluded: 
0 = No  
1 = Yes  
99 = Can’t tell  
 
O5: Did the authors list attrition as a reason 
for concern in the study?  
1 – Yes – discussed and a concern 
2 = No – discussed and not a concern  





Part VI: Outcome Measures (copy Part VI for each outcome measure as necessary) 
Outcome 1:  
O1: Which outcome of interest was targeted 
via this outcome?  
1 = self-management  
2 = self-awareness 
3 = social awareness 
4 = responsible decision making 
5  = relationship skills 
6 = global SEL  
7 = reduction of problematic behavior  
 
O2: What discrete skills did the intervention 
target? List all that apply. 
1 = Emotional Regulation 
2 = Identifying Emotions 
3 = Emotional Expression 
4 = Self-Regulation 
6 = Peer Interactions/Relationships 
7 = Adult Interactions/Relationships  
8 = Accurate self-perception  
9 = Recognizing strengths  
10 = Self-confidence  
11 = Self-efficacy  
12 = Impulse control  
13 = Stress management 14  
14 = self-discipline  
15 = Motivation 
16 = Goal-setting  
17 = Organizational skills  
18 = Perspective taking  
19 = Appreciating diversity  
20 = respect for others  
21. Communication skills  
22 = Empathy  
23 = social engagement  
24 = relationship-building  
25 = teamwork  
26 = identifying, analyzing, or solving 
problems  
27 = reflecting  
28 = ethical responsibility  
29 = Social competence  




31 = reduction of problematic behavior 
32 = social skills   
33 = Other ________________________ 
O3: Who or from whom was this outcome 
measure collected? List all that apply. 
1 = Students / Children 
2 = Parents / Caregivers 
3 = Administrators 
4 = Teachers 
5 = Other parties 
6 = Researchers 
99= Can’t tell 
 
O4: What type of outcome measure was this? 
1 = Self report  
2 = Other report  
3 = Behavioral measure/test/task 
4 = Observational report  
5 = Other (specify)  
99 = Can’t tell 
 
O5: If applicable, list the name of the test / 
instrument used to measure the outcome: 
 
O6: List the reliability estimate for this 
outcome measure:  
99 = can’t tell  
 
O7: How many weeks after the intervention 
began was/were the outcome(s) taken? 
List the time in number of weeks  
 
 99 = N/A  
 
O8: How many weeks after the intervention 
ended was/were follow-up measure(s) taken? 
0 = No follow-up measures/N/A  
1 = 2-weeks  
2 = 4 weeks   
3 = Another amount of time (specify in 
weeks): 
99 = Can’t tell 
 
O9: Were pretest measures collected for this 
outcome? 
0 = No  
1 = Yes _______________(name instrument) 
99 = Can’t tell 
 
O10: List the sample size for each group 
involved in this outcome measure. 
1 = Treatment __________________(name) 




3 = Other Treatment _____________ (name) 
4 = Other Treatment _____________ (name) 
99 = Can’t tell  
O11: Were effect sizes reported on this 
outcome measure? 
1 = Yes ______________________ (list ES) 
2 = No 
  
O12: If effect sizes were not reported, what 
was reported? List all relevant information 
(e.g. means, SDs, mean differences, 
correlations,  other stats) that could be used to 
calculate effect sizes for each outcome 





Appendix D: Descriptive information for each study included in the meta-analysis 
 
Study Name Report Type Intervention Study Design  Sample 
Size 
Azevedo, Seabra-
Santos, Gaspar, & 
Homem, 2013  
Journal 
article  
The Incredible Years Randomized at 
child/parent level 
87 
Barnett et al., 2008 Journal 
article  


















The Incredible Years Randomized at 
child/parent level 
99 








Celik, Diken, Colak, 












I Can Problem Solve Randomized at 
child/parent level 
71 















































Greenberg,  2007 
Journal 
article  
PATHS Randomized at 
school/site level 
201 




Tools of the Mind Randomized at 
school/site level 
828 




Tools of the Mind Randomized at 
school/site level 
877 
Feil et al., 2014 Journal 
article  









I Can Problem Solve Randomized at 
classroom level 
29 




I Can Problem Solve Randomized at 
classroom level 
30 




I Can Problem Solve Randomized at 
classroom level 
35 


































Fox, & Algina, 2016  
Journal 
article  





























The Incredible Years Randomized at 
school/site level 
378 























in Social Pedagogical 







and Youth  (ASP)  










































& Loos, 2001 
Private 
report 
Al's Pals QED, no 
randomization 
221 




The Incredible Years Randomized at 
child/parent level 
148 
McIntyre, 2008 Journal 
article  














Bierman, & Raver, 
2014 PATHS  
Government 
report 



































Pickens, 2009 Journal 
article  
Peace Works Randomized at 
school/site level 
296 














Positive Action QED, no 
randomization 
30 




The Incredible Years Randomized at 
child/parent level 
114 




I Can Problem Solve Randomized at 
school/site level 
219 
Snyder et al., 2011 Journal 
article  
The Incredible Years Randomized at 
school/site level 
136 



















Second Step Randomized at 
school/site level 
137 





Second Step Randomized at 
school/site level 
117 
















& Harley, 2012 
Journal 
article  






Appendix E: Likert Scale Descriptives and Factor Loadings by Grade 
 
Scale Descriptives and Internal Consistencies  
 Grade Scale M SD Alpha 
3rd grade  Grit 3.10 0.57 0.66 
 Teamwork 3.64 0.39 0.76 
 Resilience 2.94 0.46 0.39 
 Curiosity 3.20 0.62 0.68 
  Leadership  3.03 0.58 0.62 
4th grade Grit 3.02 0.56 0.64 
 Teamwork 3.53 0.48 0.78 
 Resilience 2.90 0.49 0.48 
 Curiosity 3.05 0.67 0.71 
  Leadership  3.02 0.57 0.60 
5th grade Grit 3.00 0.61 0.70 
 Teamwork 3.54 0.45 0.79 
 Resilience 2.93 0.51 0.56 
 Curiosity 2.93 0.72 0.76 
  Leadership  3.18 0.62 0.75 
Note. 3rd grade n=342, 4th grade n=411, 5th grade n=293.  
















Item Descriptives and Standardized Factor Loadings: 3rd Grade Students Only  
Skill Item Text M SD Loading 
Grit Messy (reversed) 3.23 0.96 0.65 
Grit Organized 2.83 1.05 0.60 
Grit Sloppy (reversed)  3.44 0.84 0.49 
Grit Careful 2.90 1.02 0.48 
Grit On-time 2.87 0.99 0.31 
Grit Hardworking 3.29 0.84 0.29 
Teamwork Friendly 3.61 0.65 0.52 
Teamwork Nice 3.64 0.59 0.47 
Teamwork Kind 3.71 0.57 0.42 
Teamwork Cooperative 2.23 0.79 0.27 
Teamwork Selfish (reversed) 3.78 0.62 0.19 
Teamwork Mean (reversed) 3.88 0.37 0.18 
Resilience Angry (reversed) 3.39 0.84 0.37 
Resilience Calm 2.81 0.94 0.34 
Resilience Not scared 2.81 1.02 0.20 
Resilience Not worried 2.73 0.95 0.17 
Resilience Nervous (reversed) 3.15 0.86 0.13 
Resilience Relaxed 2.74 1.04 0.08 
Curiosity Creative 3.31 0.91 0.71 
Curiosity Artistic 3.12 1.05 0.65 
Curiosity Not creative (reversed) 3.66 0.76 0.47 
Curiosity Likes school  3.04 1.09 0.42 
Curiosity Curious 2.95 1.01 0.36 
Curiosity Does not like school (reversed)  3.19 1.10 0.32 
Leadership Not shy 2.80 1.09 0.98 
Leadership Shy (reversed) 2.99 1.10 0.74 
Leadership Brave 3.17 0.87 0.33 
Leadership Energetic  3.42 0.83 0.23 
Leadership Quiet (reversed) 2.88 0.97 0.20 
Leadership Talkative 2.92 1.00 0.15 








Item Descriptives and Standardized Factor Loadings: 4th Grade Students Only  
Skill Item Text M SD Loading 
Grit Messy (reversed) 3.19 0.93 0.75 
Grit Organized 2.78 1.07 0.67 
Grit Sloppy (reversed)  3.36 0.84 0.54 
Grit Careful 2.72 0.97 0.25 
Grit Hardworking 3.15 0.86 0.23 
Grit On-time 2.91 0.96 0.20 
Teamwork Nice 3.47 0.73 0.59 
Teamwork Kind 3.51 0.72 0.58 
Teamwork Friendly 3.46 0.73 0.55 
Teamwork Cooperative 3.15 0.86 0.48 
Teamwork Mean (reversed) 3.82 0.49 0.18 
Teamwork Selfish (reversed) 3.74 0.58 0.17 
Resilience Not worried 2.62 1.01 0.61 
Resilience Not scared 2.78 1.02 0.56 
Resilience Nervous (reversed) 3.09 0.85 0.36 
Resilience Calm 2.70 0.93 0.20 
Resilience Relaxed 2.88 0.99 0.19 
Resilience Angry (reversed) 3.32 0.79 0.12 
Curiosity Artistic 2.91 1.13 0.75 
Curiosity Creative 3.23 0.96 0.63 
Curiosity Not creative (reversed) 3.52 0.88 0.49 
Curiosity Curious 2.79 0.98 0.45 
Curiosity Likes school  2.82 1.17 0.31 
Curiosity Does not like school (reversed)  3.04 1.15 0.26 
Leadership Not shy 2.87 1.06 0.75 
Leadership Shy (reversed) 3.15 1.04 0.62 
Leadership Brave 3.03 0.84 0.37 
Leadership Talkative 2.87 1.03 0.30 
Leadership Energetic  3.32 0.85 0.29 
Leadership Quiet (reversed) 2.89 1.05 0.25 








Item Descriptives and Standardized Factor Loadings: 5th Grade Students Only  
Skill Item Text M SD Loading 
Grit Messy (reversed) 3.19 1.01 0.93 
Grit Organized 2.81 1.06 0.70 
Grit Sloppy (reversed)  3.29 0.97 0.67 
Grit On-time 2.86 0.94 0.29 
Grit Careful 2.68 0.99 0.25 
Grit Hardworking 3.23 0.79 0.14 
Teamwork Friendly 3.52 0.68 0.57 
Teamwork Nice 3.46 0.66 0.54 
Teamwork Kind 3.51 0.67 0.52 
Teamwork Cooperative 3.18 0.83 0.42 
Teamwork Mean (reversed) 3.79 0.51 0.21 
Teamwork Selfish (reversed) 3.76 0.53 0.19 
Resilience Not worried 2.77 0.97 0.62 
Resilience Nervous (reversed) 3.23 0.81 0.59 
Resilience Not scared 2.77 1.04 0.45 
Resilience Relaxed 2.88 0.97 0.23 
Resilience Calm 2.62 0.89 0.16 
Resilience Angry (reversed) 3.30 0.79 0.11 
Curiosity Creative 3.08 1.01 0.91 
Curiosity Artistic 2.67 1.14 0.82 
Curiosity Not creative (reversed) 3.39 0.99 0.79 
Curiosity Curious 2.79 1.00 0.41 
Curiosity Likes school  2.70 1.12 0.35 
Curiosity Does not like school (reversed)  2.94 1.08 0.32 
Leadership Not shy 2.99 1.08 0.81 
Leadership Shy (reversed) 0.95 0.95 0.74 
Leadership Quiet (reversed) 3.19 0.91 0.50 
Leadership Talkative 0.93 0.93 0.47 
Leadership Brave 3.10 0.85 0.39 
Leadership Energetic  0.85 0.85 0.26 
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